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CHAPTER  I 


THE  SCOPE  OP  THIS  STUDY 
lo  The  Purpose 

The  primaiy  purpose  of  this  study  was  to  find  out  how 
mathematics  is  being  taught  in  selected  high  schools,  in 
order  that  the  writer  might  secure  clues  to  improve  his  own 
instruction  in  the  subject  and  to  offer  constructive  sugges- 
tions for  consideration  at  Brockton  High  School.  Schools 
were  selected  of  size  comparable  to  his  own  in  this  state. 

In  this  manner,  he  hoped  to  determine  worth-while  methods 
and  devices  that  he  might  offer  them  to  the  members  of  the 
mathematics  department  and  let  them  decide  exactly  wherein 
they  were  failing  to  utilize  some  of  the  better  phases  of 
their  instructional  abilities.  In  other  words,  the  time 
seemed  ripe  to  "take  stock"  and  to  learn  of  any  helpful  in- 
formation from  our  neighbors. 

The  ever-present  failing  pupils  force  one  with  serious 
intentions  to  consider  his  own  teaching,  and  it  seems  that 
failure  to  provide  for  individual  differences  existing  among 
pupils,  is  a definite  contributing  cause.  Therefore,  this 
study  will  attempt  to  find  out  what  other  schools  are  doing 
to  provide  for  individual  differences. 
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Providing  for  individual  differences  is  an  ever- 
present problem  of  teachers,  particularly  in  mathe- 
matics, mainly  because  pupils  vary  in  their  abilities, 
in  past  achievement,  in  interests,  and  in  their  needs. 
Educational  literature  furnishes  numerous  solutions 
such  as  individualized  instruction  and  progress,  as 
illustrated  in  the  Dalton  Plan,  sectioning  into  A,  B, 
and  C groups,  dividing  a section  of  pupils  into  two  or 
three  groups  and  working  with  these  groups  separately 
during  the  class  period,  giving  the  same  basic  content 
and  instruction  to  a class  and  including  optional  work 
for  the  better  pupils,  and  so  on.  However,  no  one  , 
method  seems  to  furnish  the  single  best  answer.  i/ 


2.  The  Methods 

2/ 

The  writer  prepared  a check  list  during  the  spring  of 
1946  and  sent  it  to  93  department  heads  of  mathematics  in 
this  state.  The  returned  lists  numbered  31,  but  only  27  of 
them  were  useful.  The  particular  schools,  to  which  this 
check  list  was  sent,  were  selected  because  it  was  felt  that 
the  school  population  would  be  sufficient  to  maintain  a 
department  of  mathematics  which  would  compare  favorably  in 
size  to  that  in  Brockton.  Unfortunately,  several  schools, 
which  were  contacted  and  from  which  sources  the  information 
was  particularly  desired,  failed  to  return  the  list  submitted. 
These  schools  compared  vexy  favorably  in  size  and  in  organiza- 
tion with  Brockton  and  contributions  from  them  would  have 
been  very  acceptable.  However,  it  is  not  surprising  that 
many  of  them  failed  to  answer.  The  many  demands  on  the  time 


1/  Gr.Ti.  Hawkins,  "Adjusting  the  Program  in  Mathematics  to  the 
feeds  of  the  Pupils,  The  Mathematics  Teacher, (May,  1946) 

p.  206* 

2/  See  Appendix,  p.  68. 
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of  department  heads  makes  it  impossible  for  them  to  answer 
all  such  requests.  The  answers  on  the  returned  check  lists, 
with  briefly  related  studies  of  articles  written  in  profes- 
sional magazines  and  written  as  theses,  and  visits  to  certain 
schools  indicating  progress  in  this  phase  of  teaching  seemed 
to  provide  a sound  basis  for  this  study. 

It  is  well  that  the  author  state  a few  facts  concerning 
his  own  school  and  the  department  of  mathematics  in  that 
school.  Brockton  High  School  has  an  enrollment  of  approxi- 
mately 1800  students  and  of  this  number  914  are  studying 
some  form  of  mathematics.  This  does  not  include  the  pupils 
who  are  listed  in  the  commercial  arithmetic  courses,  as  they 
come  listed  in  the  courses  offered  in  that  department.  There 
are  82  full-time  teachers  exclusive  of  the  administrative 
staff  of  the  school.  The  schools  of  the  city  are  organized 
on  the  6-3-3  plan  which  has  been  in  operation  since  September, 
1938.  Certain  adjustments  had  to  be  made  at  that  time,  but 
the  newly  created  junior  high  schools  bore  the  brunt  of  the 
needed  work  to  inaugurate  the  transition.  Ho  new  buildings 
were  provided  and  these  schools  simply  did  not  send  their 
eighth  graders  to  the  high  school  as  freshmen,  but  kept  them 
as  ninth-year  pupils.  Of  course,  these  schools  had  to  take 
care  of  the  incoming  groups  as  well.  Many  of  the  teachers 
at  the  high  school  were  transferred  to  other  schools  to  pro- 
vide for  the  ninth-grade  instruction.  At  the  present  time, 
one  district  sends  its  ninth-graders  to  the  high  school  at 
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the  end  of  their  eighth  year  and  as  a result  this  group 
spends  four  years  at  the  high  school. 

These  changes  naturally  cut  down  the  number  of  teachers 
in  the  mathematics  department  and  today  there  are  seven  who 
are  responsible  for  the  teaching  of  the  some  900  students 
previously  mentioned.  Classes  are  organized  so  that  the 
average  membership  will  be  no  more  than  35,  and  in  many 
cases,  it  is  much  less.  Pupils  are,  on  the  whole,  grouped 
homogeneously  according  to  ability  and  curriculum.  The 
ability  rating  is  obtained  from  previous  marks  and  all  classes 
are  grouped  according  to  grade  level.  There  are  sometimes 
pupils  of  the  next  grade,  but  this  is  the  exception  rather 
than  the  rule.  For  the  most  part,  boys  and  girls  are  not 
separated  except  in  certain  subjects  which  automatically 
require  such  separation. 

The  full-time  course  is  offered  four  times  each  week 
for  a credit  of  four  points.  Brockton  operates,  at  the 
present  time,  on  a rotating  schedule  of  the  block  system 
employing  six  blocks,  (Table  1)  each  of  which  meets  four 
times  during  the  week.  There  are  five  periods  each  day 
with  one  block  omitted.  The  duration  of  each  class  meeting 
is  one  hour  in  length,  fifteen  minutes  of  which  are  devoted 
supposedly  to  supervised  study. 
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Table  1.  Program  Illustrating  the  Schedule  for  the 
Week  at  Brockton  High  School 
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Tuesday. • • • 

2b 
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3b 

4b 
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— * 

5c 

6b 

4c 

lb 

Thursday. • « 

5d 

6c 

3c 

1c 

2c 

Friday. • • • • 

6d 

Id 

3d 

4d 

2d 

* Assembly 


Subjects  offered  to  pupils  which  are  taught  by  members 

of  the  mathematics  department,  (Table  2)  compare  favorably 

with  the  courses  included  by  the  majority  of  schools* 

Table  2*  Subjects  Offered  in  Mathematics  to  Pupils  of 
Brockton  High  School 


Subject Periods  Points 


Solid  Geometry  (Seniors).. 2 2 

Plane  Trigonometry  (Seniors) 2 2 

Advanced  Algebra  (Seniors) * 2 2 

Algebra  (2)  (Juniors) 4 4 

Algebra  (1)  (Ninth  Graders) 4 4 

Plane  Geometry  (Sophomores) 4 4 

Shop  Arithmetic  (2)  (Seniors) 4 4 

Shop  Arithmetic  (1)  (Sophomores). 4 4 

Technical  Mathematics  (2)  (Seniors) 4 4 

Technical  Mathematics  (1)  (Juniors) 4 4 

General  Mathematics  (Ninth  Graders) 4 4 
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Each  teacher  is  assigned  five  blocks  of  teaching  which 
is  considered  the  normal  load.  The  block  nnassigned  is  left 
vacant  for  the  teacher,  but  usually  a study  period  or  two 
is  assigned  and  generally  speaking,  the  teacher  is  occupied 
for  about  23  of  the  25  periods  during  the  week,  leaving  only 
two  or  three  periods  at  the  most  which  may  be  considered 
absolutely  free. 

The  placing  of  subjects  to  be  taught  is  done  by  blocks. 
For  instance,  suppose  that  algebra  (2)  K is  assigned  to 
Block  2#  This  class  will  meet  Monday  the  second  period, 
Tuesday  the  first,  Thursday  the  fifth,  and  Friday  the  fifth. 
There  is  no  meeting  of  the  class  on  Wednesday  as  the  men- 
tioned block  is  omitted  entirely.  In  this  manner,  all  sub- 
jects to  be  offered,  with  the  various  groupings,  are  assigned 
to  a certain  block  and  inasmuch  as  the  blocks  rotate,  the 
olass  will  very  likely  meet  at  various  hours  during  the 
week#  Again,  not  all  algebra  (2)  classes  will  meet  during 
Block  2.  Other  classes  in  the  same  year  and  same  subject 
may  be  assigned  to  Block  5,  and  so  on. 

The  custom  is  for  each  department  to  be  given  a certain 
afternoon,  which  is  made  known  to  all  pupils,  at  which  time 
makeup  work  for  absence  may  be  completed  or,  in  the  case  of 
lack  of  understanding  on  the  part  of  the  pupil,  individual 
help  may  be  given  him.  Pupils  may  be  given  the  assignments 
for  work  lost  because  of  absence  and  these  may  be  prepared 
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at  home*  Some  teaohers  insist  that  pupils  return  for  extra 
help  while  others  place  the  responsibility  on  the  child. 

There  is  no  hard  and  fast  rule  that  pupils  must  return,  but 
they  are  offered  the  opportunity  at  least  once  a week  and 
if  they  wish  to  avail  themselves  of  this  chance,  they  can 
receive  extra  help  in  any  subject.  If,  on  the  other  hand, 
the  teacher  requires  attendance  on  the  part  of  the  pupil, 
he  is  expected  to  return  and  if  he  does  not,  this  becomes 
a case  of  discipline,  usually  handled  by  the  Floor  Teacher 
in  charge  of  the  floor  where  the  homeroom  of  the  pupil  is 
situated.  In  other  words,  there  is  a way  for  the  teacher 
to  obtain  attendance  on  the  part  of  the  pupil  for  at  least 
one  afternoon  period  each  week.  The  mathematics  department 
is  assigned  each  Tuesday  and  it  is  then  that  each  teacher 
of  the  department  can  be  found  in  his  or  her  room  attempting 
to  help  those  who  need  such  assistance. 

The  curricula  offered  consist  of  the  following  courses 
of  study:  the  college  preparatory,  which  includes  the  liberal 
arts  and  scientific  groups;  the  technical,  designed  for 
those  who  plan  to  enter  such  schools  as  Wentworth  and  the 
like;  the  academic,  which  includes  those  preparing  for 
Teachers1  College,  Schools  of  Fursing,  and  those  who  desire 
a general  education;  the  industrial  arts;  the  commercial, 
and  the  household  arts. 

The  system  of  marking  in  use  at  the  present  time  is 
that  of  A,B,C,M,  and  D.  The  mark  "Mn  is  called  a marginal 
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mark  and  has  teen  in  use  only  two  years.  The  failing  mark 
is  "D"  and  is  recorded  on  the  permanent  record  and  report 
cards  in  red  ink*  The  system  has  therefore  four  passing 
marks  and  one  of  failure.  Furthermore,  there  are  three 
"attitude  marks"  of  1,  2,  and  3.  Each  pupil  receives  on 
his  card  a mark  which  states  his  academic  accomplishment 
as  well  as  that  of  his  attitude  in  that  particular  subject. 
For  instance,  a mark  of  "C-l"  indicates  a fair  grade  with 
an  excellent  attitude  toward  the  work.  There  are  four  mark- 
ing terms  and  the  mark  given  at  the  end  of  each  term  is  the 
grade  for  that  pupil  for  the  entire  year.  In  other  words, 
the  cumulative  marking  system  is  employed. 

This  more  or  less  gives  the  reader  a picture  of  the 
situation,  as  far  as  the  mathematics  department  is  concerned, 
here  in  Brockton. 

3.  Review  of  Related  Studies 

i/ 

Remedial  Arithmetic  in  senior  high  schools.—  This 
article  briefly  summarizes  some  of  the  methods  and  procedures 
used  by  senior  high  schools  for  dealing  with  retardation  in 
arithmetic.  It  is  evident  from  the  reports  that  increased 
attention  is  being  given  to  organizing  programs  which  will 
care  for  those  children  at  the  high  school  level  who  have 

1/  Glenn  Myers  "'Blair,  "Remedial  Arithmetic  in  Senior  High 
Schools,"  The  Mathematics  Teacher , (December,  1943)  pp. 346-50. 
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failed  to  master  the  fundamental  processes  of  arithmetic. 

The  modem  school  is  striving  more  and  more  to  meet  each 
child  on  his  own  ground  — to  take  him  where  he  is,  and  from 
that  point  to  assist  him  in  advancing  toward  greater  com- 
petence in  the  use  of  the  essential  tools  of  education. 

This  remedial  work  is  handled  according  to  the  data  in  one 
of  the  following  ways:  (1)  'Remedial  Arithmetic  Classes; 

(2)  Special  Curricula  for  Pupils  of  low  Mental  Ability; 

(3)  General  Mathematics  Classes;  (4)  Special  Arithmetic 
Classes  for  High  School  Seniors;  (5)  Courses  in  Commercial 
Arithmetic,  Business  Arithmetic,  and  Shop  Arithmetic,  and 
(6)  Teachers  in  Regular  Classes. 

These  conclusions  resulted  from  a nation-wide  survey 
and  were  based  on  replies  from  379  schools  from  38  states. 

Of  this  number,  166  described  their  work  in  remedial  arith- 
metic. In  many  cases,  pupils  are  selected  for  such  work  at 
the  time  they  enter  high  school  and  in  some  cases,  before 
that  time.  Scores  on  arithmetic  tests  often  serve  as  the 
basis  for  admitting  pupils  to  the  classes.  Practice  varies 
as  to  the  length  of  time  pupils  remain  in  remedial  arithmetic 
classes.  Many  schools  require  attendance  for  a full  semester 
or  a year,  while  others  expect  pupils  to  attend  only  a few 
weeks  or  until  such  time  as  they  show  sufficient  improvement 
to  enter  the  regular  classes.  Some  schools  admit  pupils  to 
the  regular  algebra  classes  and  then  after  a test  period  of 
a few  weeks,  remove  those  who  are  deficient  in  arithmetic 
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and  place  them  In  special  classes  where  they  are  taught  the 
fundamentals  they  need.  Most  of  the  teachers  gear  the  work 
to  the  interests,  needs,  and  maturation  levels  of  the  pupils 
in  such  classes. 

Two  of  the  schools  indicating  progress  in  this  work 
are  the  South  High  School  of  Omaha,  Nebraska,  and  the  George 
Washington  High  School  of  Indianapolis,  Indiana.  The  former 
has  been  offering  a remedial  program  in  mathematics  for 
nearly  twenty  years.  Too  many  students  were  found  to  be 
deficient  in  the  fundamentals  of  arithmetic  to  handle  al- 
gebra and  geometry.  These  students  were  permitted  to  take 
algebra  at  first  and  after  three  weeks*  trial  graduated  with 
other  pupils,  receiving  certificates  instead  of  diplomas. 

The  report  from  Langley  High  School,  Pittsburgh,  Penn- 
sylvania, gave  an  account  of  the  class  organzied  of  all  the 
children  who  were  at  least  two  grades  retarded,  at  least  two 
years  overage,  and  whose  I.Q.  *s  were  below  80.  This  group 
studies  basic  essentials  in  arithmetic  as  part  of  the  regular 
course  offered.  The  teacher  found  that  the  problems  in  a 
book  for  the  fourth  grade  were  too  difficult  for  these  pupils 
and  indicated  that  a change  would  have  to  be  made.  All  ref- 
erences to  the  grade  levels  were  taken  out  of  the  book  and 
the  course  was  referred  to  as  a "dignified  informal  educa- 
tional activity." 

General  Mathematics  Classes  are  reported  from  several 
schools  among  them  being  the  Emil  G.  Hirsch  Senior  High 
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School  of  Chicago,  Illinois,  the  South  Division  High  School 
of  Milwaukee,  Wisconsin,  the  Dallas  Technical  High  School  of 
Dallas,  Texas,  the  Beaumont  High  School,  St.  Louis,  Missouri, 
and  the  Central  High  School  of  Omaha,  Nebraska. 

The  objectives  vary  somewhat.  The  Emil  G.  Hirsch  High 
School  has  such  classes  to  prepare  students  who  have  arith- 
metic deficiencies  for  algebra.  South  Division  High  School 
conducts  a course  which  deals  with  mathematics  (mostly  arith- 
metic) applied  to  personal,  home,  and  community  situations 
and  exemplified  in  measurements,  budgets,  scale  drawings, 
per  cents,  insurance,  graphs,  money,  taxes,  buying,  selling, 
and  simple  statistics. 

The  account  given  from  Dallas  Technical  High  School  in- 
dicates a two-fold  purpose.  All  pupils  who  are  weak  in  the 
freshman  year  in  mathematics  are  required  to  take  general 
mathematics  the  first  year  and  then  they  may  elect  the  reg- 
ular sequence  of  algebra,  geometry,  trigonometry,  or  they 
may  continue  with  a second-year  course  in  general  mathe- 
matics. In  other  words,  the  first  course  prepares  weak 
pupils  for  the  traditional  courses  in  high-school  mathe- 
matics or  for  another  year  of  general  mathematics.  The 
second  year  of  general  mathematics  is  applied  and  technical 
mathematics  for  the  non-college  boy. 

Beaumont  High  School,  until  recently,  required  all 
entering  pupils  to  take  one  year  of  algebra.  This  practice 
has  been  modified  somewhat  and  at  present,  a year  of  mathe- 
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matics  is  required  of  all  pupils.  Theoretically,  they  may 
choose  a year  of  algebra,  a year  of  business  arithmetic,  or 
a year  of  practical  mathematics.  In  practice,  however,  it 
does  not  work  out  that  way.  A test  is  given  called  "The  St. 
Louis  Test  of  the  Fundamentals."  A perfect  score  on  this 
test  is  44  and  it  has  been  indicated  that  if  a pupil  does 
not  make  a score  of  31  or  better,  he  has  very  little  chance 
of  making  satisfactory  progress  in  formal  algebra.  Hence, 
the  algebra  classes  are  divided  very  soon  after  formation, 
and  it  has  been  found  that  from  two-thirds  to  three-fourths 
of  those  who  choose  algebra  are  prepared  to  take  it.  The 
other  third  or  fourth  are  placed  in  Practical  Mathematics. 

The  latter  are  never  encouraged  to  take  algebra  after  com- 
pleting the  course  in  Practical  Mathematics. 

The  plan  offered  at  Central  High  School  is  essentially 
the  same  as  the  other  schools,  but  differs  in  that  the  stu- 
dents are  not  required  to  take  such  a course.  Apparently 
the  choice  rests  with  the  pupils. 

Realizing  that  a knowledge  of  the  fundamentals  of  arith- 
metic is  essential  for  success  in  adult  life,  a number  of 
schools  have  set  up  arithmetic  classes  for  those  high  school 
seniors  who  are  about  to  graduate  and  who  have  as  yet  failed 
to  master  these  fundamentals.  Among  them  reporting  were: 
the  Benjamin  Franklin  High  School  of  Los  Angeles,  California; 
the  Arsenal  Technical  Schools  of  Indianapolis,  Indiana;  the 
Kern  County  Union  High  School  of  Bakersfield, California;  and 
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the  Western  High  School  of  Baltimore,  Maryland. 

All  four  of  these  schools  give  tests  to  members  of  the 
senior  class  and  those  who  show  lack  of  knowledge  of  the 
fundamentals  of  arithmetic  are  required  to  take  special  in- 
struction and  eventually  to  pass  a test  satisfactorily.  In 
many  oases,  the  successful  completion  of  such  a test  is  a 
requirement  for  graduation. 

Although  not  labeled  remedial,  much  remedial  work  in 
arithmetic  is  frequently  carried  on  through  courses  desig- 
nated as  commercial  arithmetic,  business  arithmetic  and 
shop  arithmetic.  For  example,  in  Castlemont  High  School, 
Oakland,  California,  students  who  are  poor  in  arithmetic 
may  elect  business  arithmetic.  At  the  Santa  Barbara  (Cal- 
ifornia) High  School,  students  sign  up  for  commercial  arith- 
metic, if  their  arithmetic  standing  is  below  the  30  per- 
centile on  the  Progressive  Achievement  Test  in  Arithmetic. 

Some  schools  try  to  handle  the  problem  of  extreme  re- 
tardation in  arithmetic  through  the  regular  mathematics 
classes.  These  schools  have  no  special  classes  for  remedial 
work  in  arithmetic.  The  various  handicaps  are  diagnosed  by 
the  teachers  of  mathematics  and  remedial  work  is  applied  in 
the  regular  classes.  In  addition  to  such  work,  many  teach- 
ers give  assistance  to  pupils  who  are  deficient  in  arith- 
metic during  open  periods  or  before  and  after  school  hours. 
Schools  using  such  techniques,  as  a rule,  stated  dissatis- 
faction with  the  results  and  expressed  a hope  that  more 
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specific  and  better  organized  work  might  soon  be  initiated 
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Suggested  omissions  and  additions  in  secondary  school 
mathematics. — ^ 

This  study  emphasizes  the  importance  of  mathematics 
as  well  as  the  universality  of  the  subject.  It  further 
stresses  the  importance  of  future  needs  and  particularly 
discusses  the  need  for  more  scholarly  teachers. 


The  author  offers  several  suggestions  in  the  form  of 
omissions  and  additions  in  the  courses  offered  by  secondary 
schools.  These  suggestions  follow: 

"In  arithmetic  the  following  should  be  omitted: 

(1)  A very  large  part  of  the  work  in  common  fractions 
as  of  no  practical  use  any  longer  and  as  dis- 
couraging, meaningless,  and  unnecessarily  diffi- 
cult for  children. 

(2)  About  one-half  of  the  work  with  decimals,  in- 
cluding addition  and  subtraction  of  * ragged 
decimals1 , and  the  useless  cases  in  multiplica- 
tion and  division  as  still  persist. 

(3)  Such  parts  of  work  in  denominate  numbers  as  are 
no  longer  used,  certainly  not  more  than  two  de- 
nominations. Some  advance  is  already  being  made 
in  this  direction. 

(4)  Square  and  cube  roots  except  by  the  use  of  tables. 
The  theory  belongs  in  algebra,  if  anywhere. 

(5)  Such  extended  computations  as  have  no  applica- 
tions within  the  child’s  range  of  knowledge. 

This  includes  difficult  and  discouraging  work 
in  the  mechanics  of  multiplication  and  division, 
which  operations  are  now  practically  done  by 
calculating  machines  when  met  with  in  actuarial 
work  or  in  physics  and  astronomy. 

l/  William  D.  Reeve,  "A  Proposal  for  Mathematics  Education 
in  the  Secondary  Schools  of  the  United  States,"  The  Mathe- 
matics Teacher  (January,  1943),  pp.  14-17. 
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"This  does  not  mean  the  lessening  of  time  allowed 

to  the  subject.  On  the  contrary,  it  means  the  replac- 
ing of  the  useless  material  by  that  which  belongs  to 
, the  twentieth  century  instead  of  the  seventeenth. 

In  arithmetic  the  following  should  be  added: 

(1)  The  story  of  our  numerals,  not  to  learn  but 
to  enjoy;  not  extensive  but  as  related  to 
the  growth  of  knowledge. 

(E)  Humber  games  as  a reward,  not  as  a task. 

(3)  Applications  to  school  and  home  life,  with 
problems  actually  brought  in  by  the  class. 

(4)  Similarly,  applications  to  the  social  and 
civic  life  of  the  class.  These  are  easily 
used  to  advantage  as  soon  as  the  elimination 
of  useless  material  allows  time  for  the  real 
problems  of  home  life  and  what  in  general  may 
be  called  "the  arithmetic  of  environment." 

(5)  The  use  of  simple  algebra  as  an  aid  to  the 
solution  of  problems. 

(6)  Informal  geometry  as  a part  of  arithmetic. 

f7)  Mechanical  computation  if  and  when  the  school 
shall  acquire  simple  types  such  as  the  future 
will  certainly  demand. 

In  algebra  the  following  should  be  omitted: 

(1)  Most  of  the  present  work  in  the  operations 
with  polynomials,  such  as  have  no  applications 

in  social  life,  in  ordinary  business,  and  science. 

(2)  Most  of  the  mere  puzzle  and  uninteresting  "applied" 
equations. 

(3)  Elaborate  cases  of  simultaneous  equations, 
especially  such  trick  solutions  as  have  no 
applications  in  science  or  industry. 

In  algebra  the  following  should  be  added: 

(1)  A much  greater  use  of  the  equation  in  the 
manipulating  of  formulas  actually  needed  in 
connection  with  fa)  Physical  problems,  fb) 
commercial  problems,  and  fc)  those  relating  to 
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(1)  continued 

social  activities — graphs,  investments,  support 
of  government,  "budget  and  household  interests* 

(2)  Series  as  related  to  pupils*  interests — popula- 
tion, compound  interest,  physical  problems, 
simple  computations  by  logarithms  leading  to 
the  explanation  of  the  slide  rale. 

(3)  A more  purposeful  use  of  the  idea  of  function, 
of  dependence  of  one  variable  upon  another, 
such  dependence  as  relates  to  business  and  to 
science* 

(4)  A more  intimate  relation  of  physical  problems 
to  algebra  as  has  long  been  cultivated  in 
European  schools  and  as  is  suggested  in  Ho.  1 
above*  The  lack  of  this  recognition  is  one  of 
the  greatest  weaknesses  in  the  teaching  of 
algebra  in  America. 

In  geometry  it  will  be  necessary  to  omit: 

(1)  About  two-thirds  of  the  traditional  proposi- 
tions to  be  proved  fully.  The  real  purpose 
of  logical  geometry  can  better  be  secured  by 
retaining  only  the  necessary  basal  proposi- 
tions introducing  more  original  matter,  and 
reducing  the  deduction  aspects  of  the  course 
for  many  pupils. 

(2)  All  attempt  at  remembering  definitions  and 
statements  of  propositions,  thus  replacing 
mechanical  methods  by  real  thinking.  Abandon 
all  attempts  to  define  the  indefinable  and 
minimize  the  ultra-logical  beginning  of  geometry. 

In  geometry  the  following  should  be  added: 

(1)  A modem  beginning,  establishing  the  truth  of 
the  propositions  informally. 

(2)  A more  carefully  planned  use  of  models  made  by 
the  pupils  so  as  to  have  geometry  seem  more  real. 

(3)  A large  number  of  applications  to  science. 

(4)  A number  of  abstract  exercises,  applying  logic 
to  new  situations. 
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(5)  The  idea  of  generalising  propositions, 
especially  in  the  study  of  varied  shapes 
of  the  standard  figures. 

(6)  A large  number  of  applications  to  the 
science  of  Air  and  Marine  navigation. 

In  trigonometry  the  following  should  he  omitted 
except  for  pupils  who  show  unusual  ability: 

(1)  Those  parts  of  the  subject  rarely  used  except 
in  the  highest  computations  of  astronomy.  This 
refers  to  a considerable  part  of  the  work  in 
trigonometric  equations  and  to  the  formulas 
for  half-angles  except  where  real  applications 
are  available. 

(2)  Trigonometric  equations  in  general  except  as 
needed  in  ordinary  work  in  physics  and  elementary 
astronomy.  The  fact  should  be  recalled  that 

the  subject  is  essentially  a part  of  algebra 
and  has  relatively  little  relation  to  theoretical 
geometry.  The  whole  subject  of  the  imaginary 
number  rests  chiefly  on  trigonometry.  The 
whole  theory  of  vector  analysis  starts  here 
and,  although  not  suitable  for  high  school, 
except  for  the  parallelogram  of  forces,  it  is 
easily  taught  to  college  freshmen.  The  elements 
of  trigonometry  are  much  easier  than  the  rela- 
tively useless  material  which  should  be  dropped 
from  high  school  algebra. 

In  College  Algebra  there  should  be  dropped  (ex- 
cept for  the  highly-gifted  mathematician)  all  that 
cannot  be  used  later  in  mathematics  and  science. 

This  should  be  replaced  by  work  in  analytic  geometry 
or  the  calculus. 

Analytic  Geometry  is  today  taught  about  as  it 
was  in  the  eighteenth  century  — with  no  apparent 
purpose  to  arouse  and  maintain  interest.  Its  applica- 
tion to  algebra,  elementary  geometry,  physics,  and 
astronomy  is  generally  neglected. 


Seeve,  after  a thorough  study  of  the  situation,  has 
outlined  very  well  the  topics  of  the  various  subjects  in 
mathematics  which  should  be  either  eliminated  entirely  or 
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should  "be  improved  upon  in  the  present  teaching  of  these 
subjects.  These  proposals  should  draw  the  serious  atten- 
tion of  all  teachers  of  mathematics.  One  of  the  chief 
criticisms  of  present-day  teaching  of  mathematics  has  been 
the  fact  that  many  continue  to  use  the  methods  which  were 
employed  decades  ago.  Furthermore,  the  courses  in  mathe- 
matics, in  many  cases,  contain  obsolete  materials  and 
topics.  The  time  has  come  when  certain  alterations  are 
necessary.  This  study  proposes  some  of  these  alterations. 

1/ 

Headiness  in  mathematics.—  There  is  evidence, 
according  to  this  study,  that  schools  nearer  home  are 
attempting  to  remedy  the  situation  wherein  seniors  show 
a lack  of  knowledge  of  the  fundamentals  of  arithmetic. 
According  to  this  article,  Hewton  High  School,  Hewtonville , 
Massachusetts,  gives  a test  in  arithmetic  to  all  present 
seniors  for  the  purpose  of  locating  those  pupils  who  cannot 
or  have  forgotten  how  to  perform  the  fundamental  operations 
and  those  who  are  not  able  to  solve  problems  that  the  average 
adult  faces.  These  students,  so  discovered,  are  given 
special  teaching  in  arithmetic  by  the  teachers  of  the  math- 
ematics department  during  certain  periods  of  the  week.  This 
remedial  work  is  in  addition  to  their  regular  course  in 
mathematics. 

1 / Charles  0.  Hichter,  "Readiness  in  Mathematics,”  The 
Mathematics  Teacher, (February,  1944)  pp.  68-74. 
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The  course  of  study  should  he  interpreted  in  terms  of 
the  readiness  of  the  pupils  in  a particular  class  for  a 
given  year.  This  means  more  than  Just  providing  more  work 
for  the  brighter  pupils  and  fewer  examples  for  the  slower 
ones.  The  old  plan  was  such  and  it  did  not  take  pupils  long 
to  discover  that  it  did  not  pay  to  be  bright.  A course  of 
study  should  contain  different  kinds  of  material  for  the 
brighter  pupils  with  a different  emphasis  and  not  Just  more 
of  the  same  work.  Somewhere  in  the  course  of  study  there 
should  be  provisions  made  for  the  average  and  slow-learning 
pupils,  with  the  emphasis  placed  on  social  usage.  Classes 
should  be  divided  into  groups  according  to  the  degrees  of 
readiness.  It  seems  with  such  a wide  range  of  readiness 
that  no  one  book  can  provide  the  amount  of  practice  needed 
where  there  is  a four-year  range  in  achievement  and  a range 
of  six  years  in  reading  ability. 

The  author  presents  one  approach  to  the  problem  which 
has  been  suggested.  On  the  basis  of  a diagnostic  test  each 
class  was  roughly  broken  up  into  three  or  four  groups.  Each 
group  began  the  year's  work  on  the  level  at  which  the  test 
showed  it  was  succeeding.  Throughout  the  year  as  the  in- 
dividual pupil  mastered  the  next  step  he  was  moved  into  a 
group  which  was  then  doing  the  work  for  which  he  had  demon- 
strated he  was  ready.  Each  group  had  a pupil  leader  who 
was  responsible  for  distributing  materials,  cheoking  in 
papers  and  for  helping  the  teacher  keep  what  could  be 
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rather  a complex  situation,  a smooth- running  machine. 

Teachers  at  the  secondary- school  level  have  hesitated 
to  use  this  kind  of  class  organization  because  its  descrip- 
tion suggests  demands  on  the  teacher* s time  and  energy. 
Moreover,  at  a first  glance,  the  plan  appears  to  be  a bit 
unwieldy.  Actually,  there  is  very  little  more  in  the  way 
of  preparation  that  the  teacher  has  to  make  once  the  pro- 
gram is  organized  and  the  pupils  understand  what  their  re- 
sponsibilities are.  Instead  of  planning  the  work  for  each 
class  period,  the  teacher  merely  plans  the  work  for  each 
group. 

Conferences  were  held  from  time  to  time  between  the 
mathematics  teacher  and  the  teachers  in  other  fields  who 
also  worked  with  these  same  classes.  Plans  for  correlation 
between  these  subject  fields  were  made  and  later  carried  out. 
For  example,  when  learning  how  to  make  graphs  of  social  stud- 
ies, data  from  the  current  unit  were  used  instead  of  the 
artificial  data  presented  in  the  textbook.  The  study  of 
the  circle  in  mathematics  was  timed  to  the  social  studies 
unit  entitled,  wThe  Earth,  Its  Size  and  Motions." 

This  plan  is  not  proposed  as  the  panacea  for  all  the 
ills  to  which  teachers  of  mathematics  fall  heir.  It  does 
have,  however,  certain  strengths  which  recommend  it  as  one 
approach  to  the  solution  of  this  problem  of  pupil  readiness 
for  the  next  step  in  mathematics.  It  does  not  follow  that 
because  the  plan  seems  to  work  in  one  school  situation  that 
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it  will  work  in  all  situations.  The  success  of  any  plan 
will  depend  largely  upon  an  understanding  of  the  needs  of 
I the  pupils  and  the  degree  to  which  efficient  practices  can 

he  brought  to  bear  on  the  learning  situation. 


Ungraded  Classes  for  Superior  Pupils  in  Rochester, 

Hew  York.-- 

Elementary  algebra,  plane  geometry,  intermediate 
algebra,  plane  and  spherical  trigonometry,  solid  geo- 
metry and  advanced  algebra  are  all  being  studied  in 
the  same  room  at  the  same  time.  Sounds  something  like 
a one-room  country  school,  doesn*t  it  ? This  is  being 
done  by  a group  of  mentally  superior  pupils  in  two  un- 
graded classes  (taught  by  the  writer, Burr  D.  Coe)  at 
Monroe  High  School. 

There  are  two  ungraded  sections  of  about  sixty 
such  pupils,  from  the  ninth  to  the  twelfth  grade, 
meeting  in  specially  equipped  rooms.  The  pupils  are 
selected  on  a basis  of  intelligence  tests  and  must 
have  a past  record  of  superior  work.  The  purpose  of 
the  program  is  to  give  those  pupils  who  have  unusual 
mental  powers  a chance  to  develop  habits  of  independent 
study,  responsibility,  and  to  study  without  the  in- 
evitable restrictions  placed  upon  such  pupils  in  the 
average  class.  They  are  free  to  proceed  at  their  own 
rate,  to  use  individual  initiative,  and  to  develop 
special  talents;  in  short,  they  are  given  every  en- 
couragement to  utilize  their  unusual  gifts  to  the 
fullest.  They  are  using  a modified  form  of  the  sem- 
inar method  in  the  class  thus  organized.  All  the 
pupils  study  elementary  algebra,  plane  geometry, and 
intermediate  algebra.  Trigonometry,  solid  geometry, 
and  advanced  algebra  are  elective.  They  follow  the 
general  syllabus  laid  down  by  the  Hew  York  Board  of 
Regents.  To  supplement  the  syllabus,  they  use  all 
the  " optional"  material  in  the  usual  texts.  There 
is  a library  of  nearly  100  volumes  covering  all 
phases  of  mathematical  knowledge  and  application. 

They  also  make  use  of  visual  aids. 

1 / Burr  t>.  Coe,  "Ungraded  Classes  for  Superior  Pupils," 

0?he  Mathematics  Teacher  (February,  1944)  pp.  81-85. 
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If  you  should  walk  into  the  classroom  on  a 
typical  day,  here  is  what  you  would  find:  a small 
group  of  students  would  he  sitting  around  a table 
at  the  front  of  the  room  with  a teacher  discussing 
some  phase  of  the  work.  The  rest  of  the  pupils 
would  he  working  at  their  desks,  frequently  two  or 
three  together  hut  more  often,  independently.  In 
general,  no  two  pupils  would  he  working  on  exactly 
the  same  thing,  since  they  progress  at  various  rates. 
The  group  at  the  table  likewise  would  not  he  equally 
well-informed  concerning  the  topics  under  discussion. 
The  discussion  is  one  wherein  the  pupils  ask  the  ques- 
tions, the  teacher  advises  and  helps  the  group  to 
pick  out  salient  facts,  points  out  important  appli- 
cations, and  suggests  supplementary  reading.  There 
is  no  recitation  in  the  sense  of  the  teacher  quizzing 
the  students.  It  is  taken  for  granted  that  the  pupil 
knows  the  subject  or  soon  will.  The  discussion  is 
informal  and  frequently  other  pupils  not  studying 
that  particular  subject  will  join  the  discussion  and 
they  are  always  welcome.  In  general,  the  teacher  will 
he  working  with  a different  group  each  day,  more  often 
with  the  younger  pupils  than  with  the  older  ones. 

After  four  years  in  this  environment,  twelfth  graders 
are  largely  self-sufficient  and  only  infrequent  con- 
ferences are  necessary. 

There  is  no  homework  or  report  card  in  the  usual 
sense.  Each  pupil  plans,  checks  and  evaluates  his 
own  work,  with  the  exception  of  topic  tests,  pre- 
pared and  corrected  by  the  teacher,  hut  taken  as  an 
individual  whenever  he  is  ready  for  them.  Master 
week-by-week  schedules  are  posted  on  the  bulletin 
hoard  to  aid  the  pupil  in  his  planning.  Considerable 
time  is  given  to  younger  pupils  to  aid  them  in  budget- 
ing their  time,  to  select  pertinent  study  material, 
and  to  organize  their  work.  It  was  found  best  to 
require  that  each  pupil  stick  to  the  minimum  schedule, 
but  most  of  them  go  considerably  beyond  it.  At  reg- 
ular intervals  the  teacher  sits  down  and  talks  over 
each  pupil’s  progress  with  him.  Parents  come  for  a 
personal  visit  to  the  school  if  they  wish  reassurance 
rather  than  by  a formal  report.  At  the  end  of  the 
school  year,  a report  is  sent  home  summarizing  the 
year’s  accomplishments. 

They  have  stressed  the  responsibility  of  the 
older  students  for  their  younger  companions.  This 
keeps  the  older  ones  on  their  toes  and  develops  a 
social  sense  of  responsibility  for  others.  It  is 
not  the  purpose  for  pupils  to  get  into  college  any 
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younger  nor  to  do  college  mathematics  in  high  school. 
They  urge  acceleration  hut  stress  enrichment.  All 
additional  work  is  voluntary  and  directed  along  the 
lines  of  the  pupil’s  interests. 

Prom  the  point  of  view  of  subject  matter  mastery, 
these  classes  have  been  very  successful.  The  pupils 
attain  high  marks  on  all  examinations,  stand  out  on 
all  types  of  achievement  tests  which  are  standardized, 
and  begin  college  mathematics  with  a considerable  ad- 
vantage over  the  average  freshmen.  The  development 
of  more  effective  study  habits,  more  self-reliance, 
a greater  sense  of  responsibility  for  accomplishment 
and  conduct,  a better  all-round  personality  develop- 
ment, to  be  of  greater  service  to  the  school  com- 
munity, these  are  the  more  basic  objectives  of  the 
program.  They  believe  that  they  are  attaining  these 
goals;  their  own  observations  and  the  achievements 
of  those  who  have  gone  on  to  college  attest  to  that 
fact. 


Objectives  as  reported  by  the  Post-War  Commission. — 

The  report  of  this  commission  stated  certain  definite 
aims  after  a careful  and  thorough  study.  The  first  indi- 
cated that  the  schools  should  insure  mathematical  literacy 
to  all  who  can  possibly  achieve  it.  The  second  inferred 
that  differentiation  should  be  made  on  the  basis  of  needs 
without  stigmatizing  any  group  and  that  new  and  better 
courses  for  a high  fraction  of  the  schools1  population 
whose  mathematical  needs  are  not  in  the  traditional-sequen- 
tial courses  should  be  provided.  The  commission  recommended 
the  provision  of  three  series  of  courses  as  follows: 
sequential  mathematics;  related  mathematics,  and  social 
mathematics. 

1/  to st-war  Commission,  wThe  First  Report  of  the  Commission 
on  Post-War  Plans,"  The  Mathematics  Teacher  (May, 1944) , 
pp.  226-232. 


It  was  recommended  that  a new  approach  to  the  problem 
of  the  so-called  slow-learning  student  was  needed  and  that 
the  teaching  of  arithmetic  can  he  and  should  he  improved. 

It  was  further  pointed  out  that  the  present  sequential 
courses  should  he  greatly  improved. 

A Program  for  Individualizing  Instruction  in  Math- 
ematic sT — 

This  review  is  based  upon  a report  of  a project  en- 
titled: "A  Program  for  Individualizing  Instruction  in 
Senior  High  School  Mathematics,"  accepted  by  the  Advanced 
School  of  Education,  Teachers  College,  Columbia  University. 

The  program  which  will  be  reviewed  can  be  seen  in 
operation  in  the  Milne  School  of  Hew  York  State  College 
for  Teachers,  Albany,  Hew  York.  It  is  called  the  Milne 
School  Plan  for  Individualizing  Instruction.  The  principal 
objectives  of  this  plan  are: 

(1)  to  extend  individualization  upward  into  the 

high  school  level  of  instruction; 

(2)  to  develop  a procedure  for  effectively  meeting 
such  standards  as  set  by  Hew  York  Hegents  and 
other  state  and  national  committees  on  an  in- 
dividual basis; 

(3)  to  provide  for  individual  progress  of  pupils 
according  to  their  needs,  abilities, and  initi- 
ative ; 

(4)  to  provide  the  essential  definiteness  which 
facilitates  effective  learning  activity; 

l/  Daniel  W.  Snader,  "A  Program  for  Individualizing  Instruc- 
tion in  Mathematics,"  The  Mathematics  Teacher (March, 1945) 
pp.  116-119. 
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(5)  to  develop  a keener  sense  of  Individual  re- 

sponsibility, industry,  and  accomplishment; 

(6)  to  cultivate  good  mathematical  habits,  such  as 
neatness,  accuracy,  relational  thinking,  correct 
reasoning,  generalization,  etc.; 

(7)  to  cultivate  the  ability  to  apply  mathematics 

to  problems  of  business,  science,  industry, 
and  life  situations; 

(8)  to  prepare  students  for  further  study  in  ad- 
vanced mathematics; 

(9)  to  economize  in  effort  and  time,  both  on  the 
part  of  the  pupils  and  teachers; 

(10)  to  strengthen  and  enrich  the  curriculum  for 
the  potential  leaders  of  the  future; 

(11)  to  reduce  the  number  of  failures’  to  a minimum; 

(12)  to  make  guidance  of  pupil  activity  a professional 
virtue  and  teacher- telling  a professional  vice. 

The  minimum  requirements  for  making  the  program  effec- 
tive are  based  on  the  following  conditions: 

(1)  individualization  of  instruction  is  adminis- 
tratively possible; 

(2)  individualization  is  instructionally  possible; 

(3)  a modification  and  adjustment  of  the  school’s 
curricular  offerings  to  the  needs,  interests, 
and  capacities  of  the  individual  pupils  is 
needed; 

(4)  teaching  techniques  should  be  based  upon  recent 
findings  in  the  field  of  psychology  of  learning; 

(5)  new  instruments  of  instruction  which  are  con- 
sistent with  the  philosophy  and  psychology  of 
individualization. 

Any  such  program  must  be  predicated  upon  the  theory 
that  learning  is  an  active  process.  Furthermore,  instruc- 
tional materials  must  be  written  in  the  language  which  is 
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understood  by  the  learner.  The  usual  class-room  controls 
must  be  adjusted  so  as  to  be  conducive  to  individual  progress 
at  varying  rates  and  levels  of  achievement. 

The  plan  is  used  in  all  mathematical  subjects  and  a 
sample  was  given  to  show  how  the  system  operates.  The 
subject  selected  was  Intermediate  Algebra.  The  following 
steps  indicate  the  sequence  of  the  plan  as  applied  to  this 
particular  subject: 

1.  The  teacher  explains  to  the  pupils  the  basic 
purposes  of  the  course  and  techniques  by  which 

they  can  be  realized. 

2.  Before  they  start  with  Unit  I,  they  must  pass 
the  "Inventory  Tests"  covering  a review  of 
Elementaiy  Algebra.  Thus  the  foundation  is 
checked  before  building  the  "super-structure." 

3.  During  the  period  of  the  "inventory",  the  pro- 
cedure is  semi-individual.  The  teacher  does 
the  necessary  re-teaching  individually,  or  in 
small  groups  as  the  occasion  requires. 

4.  As  soon  as  a pupil  has  successfully  completed 
these  reviews  he  is  permitted  to  begin  his  study 
of  Intermediate  Algebra.  The  teacher  now  gives 
him  special  guidance  and  instruction  on: 

a.  How  to  study  the  Unit  Explanation. 

b.  How  to  use  the  practice  materials 
and  problems  to  develop  facility, 
skill,  and  power  in  problem  solving. 

c.  How  to  use  the  Unit  Tests  for  pre- 
liminary personal  check-ups  on  his 
understanding  of  the  successive  units. 

d.  How  to  become  eligible  for  the  Unit 
Test  funder  the  supervision  of  the 
teacher)  from  which  achievement  levels 
are  determined. 


3 ■ • • - 

. ■ : ‘ 

■ ■ ''  ■-  " 

. ' 

.'«•  .•  r' f ! c\  ' 

; • • r 


■ ‘ 


r ‘ ' :»  ■ 


t 

' 

. 


- x ' * 

< ‘ 

, ! ■ ' 

r * 

'• 

• ' • : 

- ' . 


' 

, . 

• • 

■»  . 

- 

X.  :•••• 

' 

• • . 

’i 

o 

' 

e.  How  to  Interpret  the  test  results, 
correct  errors,  and  record  test  marks 
on  individual  achievement  record  forms, 
etc. 

* f.  The  teacher  now  assumes  the  role  of  a 

consultant,  guide,  and  counselor. 


g.  Pupils  take  the  tests  when  they  are 
ready  for  them.  They  are  constantly 
reminded  from  time  to  time  of  the 
tentative  time  schedules  for  finishing 
a course  in  one  semester  or  one  year 
so  that  they  may  budget  their  time 
accordingly. 

h.  If  the  level  of  achievement  is  in- 
adequate to  satisfy  their  own  desires, 
or  is  below  the  arbitrary  70$  minimum 
standard,  they  are  asked  to  correct 
their  errors,  re-read  certain  portions 
of  the  explanations,  or  get  direct 
teacher-aid,  and  then  when  they  feel 
confident  that  their  difficulties  are 
overcome,  they  may  apply  for  a re-test 
on  the  unit. 


The  results  of  the  Milne  Plan  have  been  such  that  the 


pupils  studying  the  work  under  such  conditions  have  done 
very  well  in  the  way  of  achievement  as  evidenced  by  their 
success  in  the  Regents  and  in  college  mathematics. 


1/ 

The  Second  Report  of  the  Commission  on  Post-War  Plans. — 
The  report  of  the  commission  is  stated  in  the  form  of 
several  theses  some  of  which  are  pertinent  to  the  phase  of 
mathematics  which  is  being  studied.  The  large  high  school 
should  provide  in  Grade  9 a double  track  mathematics, algebra 
for  some,  and  general  mathematics  for  the  rest.  It  is  stated 

1/  Post-War  Commission,  wThe  Second  Report  of  the  Commission 
on  Post-War  Plans,"  The  Mathematics  Teacher (May, 1945 )pp*195- 
22!. 
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that  high- school  algebra  should  he  evaluated  in  terms  of 
good  practice.  Sequential  courses  should  he  reserved  for 
those  pupils  who,  having  the  requisite  ability,  desire  or 
need  such  work. 

This  study  stresses  the  fact  that  teachers  of  the 
traditional  sequential  courses  must  emphasize  functional 
competence  in  mathematics.  The  main  objective  of  the  se- 
quential courses  should  he  to  develop  mathematical  power. 
Each  yearTs  work  should  he  organized  into  a few  large  units 
built  around  key  concepts  and  fundamental  principles. 

Simple  and  sensible  applications  to  many  fields  must 
appear  much  more  frequently  in  the  sequential  courses  than 
they  have  in  the  past.  Uew  and  better  courses  should  be 
provided  in  the  high  schools  for  a large  fraction  of  the 
pupils  whose  mathematical  needs  are  not  well  met  in  the 
traditional  sequential  courses.  The  commission  states 
that  the  small  high  school  can  and  should  provide  a better 
program  in  mathematics.  Eor  the  small  high  schools  it 
offers  these  three  suggestions:  (1)  offer  two  courses  simnl 
taneously  within  the  same  class  period;  (2)  provide  cor- 
respondence courses  in  the  small  high  schools;  (3)  increase 
the  number  of  courses  by  cycling.  It  is  the  opinion  of 
the  commission  that  the  offerings  of  the  small  high  school 
do  not  need  to  be  so  limited  as  they  are  in  so  many  cases. 
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Provision  for  Individual  Differences  in  Santa  Monica, 

T7 

California* — The  attitude  assumed  in  Santa  Monica  is 

that  every  pupil  can  profit  by  four  years  of  mathematics, 
provided  the  courses  offered  are  geared  to  his  needs  and 
abilities.  The  superior  pupil  must  be  challenged  if  leader- 
ship in  mathematics  is  to  be  developed.  But  the  pupil  of 
low  ability  can  hardly  be  assigned  to  limbo  because  he  shows 
next  to  no  mastery  of  even  the  most  simple  arithmetic; 
rather,  it  is  he  who  should  be  urged  to  continue  throughout 
high  school  in  courses  designed  to  develop  in  him  at  least 
the  minimum  of  basic  mathematical  shills  and  understandings 
essential  to  good  citizenship. 

Homogeneous  grouping  seems  essential  in  any  attempt 
to  tailor  instruction  to  fit  pupils*  needs.  The  plan  of 
homogeneous  grouping  is  used  at  Santa  Monica  and  satisfies 
the  needs  of  the  mathematics  department  without  interfering 
with  the  grouping  programs  of  other  departments  in  any  way. 

In  their  seven-period  day,  three  periods  are  set  aside 
for  Freshman  mathematics.  All  ninth-graders  are  required 
to  register  in  one  of  these  three  periods.  Upperclassmen 
are  permitted  in  any  one  of  these  three  periods.  Once  reg- 
istered in  any  given  period  the  pupils  are  segregated  into 
two  classes:  Algebra,  and  Social  or  General  Mathematics. 

l/  William  Lee,”  "Provision  for  Individual  Differences  in 
High  School  Mathematics  Courses,"  The  Mathematics  Teacher, 
(October,  1947),  pp.  294-297. 
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The  segregation  is  made  on  the  basis  of  I.Q.  and  pupils' 
preferences.  No  pupil  is  denied  the  opportunity  to  have  a 
try  at  algebra;  all  those  with  an  I.Q.  of  100  or  above  are 
urged  to  remain  in  the  Algebra  section. 

As  the  year  progresses  the  stragglers  in  the  Algebra 
sections,  those  who  cannot  or  will  not  maintain  required 
standards  of  work  in  algebra,  are  transferred  to  the  Social 
Mathematics  sections,  with  the  advice  that  they  try  algebra 
again  a later  year  if  they  really  want  credit  in  algebra  for 
college  entrance  or  for  some  other  reason.  Since  this  in- 
volves no  change  of  period,  it  does  not  interfere  with  the 
pupils'  other  classes  in  any  way. 

At  the  end  of  the  course,  when  final  grades  are  given, 
pupils  who  have  not  done  passing  work  in  algebra  can  legit- 
imately be  given  passing  grades  in  Social  Mathematics.  Thus, 
there  is  practically  no  such  thing  as  a "flunk"  at  Santa 
Monica  High  School;  yet  no  algebra  credit  is  granted  unless 
satisfactory  mastery  of  the  subject  has  been  achieved. 

The  Algebra  course  includes  the  traditional  topics, 
through  factoring  and  an  introduction  to  the  quadratic 
formula;  and  with  an  unremitting  attempt  throughout  to  en- 
courage the  pupil  to  recognize  that  there  is  no  sharp  line 
between  algebra  and  arithmetic.  The  fundamental  arithmetic 
operations  are  constantly  held  in  the  foreground,  and  analyzed 
in  terms  of  algebraic  processes. 


The  Social  Mathematics  course  stresses  the  understand- 
ing of  arithmetic:  "carrying”  in  addition;  "regrouping" 

(not  "borrowing")  in  subtraction;  and  "Indenting"  in  multi- 
plication are  analyzed  and  understood  rather  than  remaining 
mere  rote  operations  to  be  performed  blindly*  Simple  equa- 
tions  are  studied  and  used  whenever  convenient,  particularly 
as  a reasonable  method  for  use  in  solving  percentage  prob- 
lems, thus  doing  away  entirely  with  the  confusing  and  be- 
wildering "Three  Cases"  o:f  per  cent.  Intuitive  geometry 
is  stressed  (this  is  also  done  in  the  Algebra  sections). 

The  problem  material  throughout  is  drawn  from  "socially 
useful"  topics,  hence  the  name  of  the  course. 

While  only  one  year  of  mathematics  is  absolutely  re- 
quired in  the  four  years  of  high  school,  all  pupils  are 
urged  very  strongly  to  undertake  at  least  two  years  and 
preferably  four,  so  that  the  voluntary  registration  of 
Sophomores  in  mathematics  is  practically  one  hundred  per 
cent.  Two  groups  of  second-year  mathematics  are  provided: 

(1)  Algebra  and  Basic  Mathematics.  Two  periods  in  the 
day  are  devoted  to  this  program,  for  pupils  who  received 
credit  in  Social  Mathematics  during  their  Freshman  year  or 
who  transfer  from  other  schools  where  they  studied  no  math- 
ematics at  all.  Segregation  is  accomplished  according  to 
the  plan  already  described,  except  that  pupils  ' previous 
mathematics  grades,  together  with  ability  as  shown  by  the 
Hundred-Problem  (Scorling-Clark-Potter)  and  Functional 
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Thinking  (Foust-Schorling)  Tests,  are  need  instead  of  the 
I.Q.  The  algebra  offered  is  the  same  as  that  given  to  the 
Freshmen*  The  Basic  Mathematics  course  includes  more  of 
simple  algebra  than  does  the  Social  Mathematics , and  the 
problem  material  is  somewhat  more  technical,  being  drawn 
largely  from  Shop,  Commercial  and  Aviation  Mathematics. 
Short  units  on  numerical  trigonometry,  logarithms,  and  the 
slide  rule  are  introduced. 

(2)  Demonstrative  Geometry  and  Intuitive  Geometry. 

The  intuitive  geometry  is  listed  as  "Measurement  and  Form" 
on  the  pupil's  record,  to  avoid  any  possibility  of  its 
being  interpreted  as  geometry  credit  for  college  entrance 
purposes.  Only  one  period  is  necessary  for  this  grouping, 
consisting  of  two  Demonstrative  Geometry  classes  and  one 
for  Measurement  and  Form.  Credit  in  Algebra  is  a pre- 
requisite for  admission  to  Demonstrative  Geometry;  credit 
in  either  Algebra  or  Basic  Mathematics,  or  a similar  course 
in  another  school,  is  prerequisite  to  Measurement  and  Form. 
Here  again  the  desirability  of  having  these  courses  grouped 
in  one  period  is  evident.  Pupils  who  have  received  credit 
in  Algebra  are  urged  to  attempt  Geometry;  those  who  are  un- 
able to  maintain  high  standards  can  be  transferred  to 
Measurement  and  Form  without  upsetting  their  other  high 
school  registration.  Furthermore,  as  in  Algebra,  it  is 
never  necessary  to  fail  a pupil  in  Demonstrative  Geometry; 
instead,  credit  can  be  granted  in  Measurement  and  Fozm. 
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The  Demonstrative  Geometry  course  stresses  logical 
thought;  the  deductive  method  is  applied  to  algebraic  as 
well  as  to  geometric  proofs.  Three-dimensional  geometry 
is  included,  not  as  a distinct  subject  but  as  a natural  ex- 
tension of  the  geometry  of  two  dimensions.  Sine,  cosine, 
and  tangent  relations  are  reviewed  in  connection  with  the 
use  of  the  transit,  sextant,  and  other  available  instruments. 
Little  time  is  spent  on  computation,  as  the  pupils  in  this 
course  already  rate  high  in  arithmetic,  and  it  is  only  nec- 
essary to  maintain  and  apply  skills  previously  developed. 

The  course  in  Measurement  and  Form  consists  of  intui- 
tive presentation  of  the  important  theorems  of  plane  geo- 
metry, with  emphasis  on  computation  and  a minimum  introduc- 
tion to  the  deductive  method.  A fairly  long  unit  on  map 
projections  and  aeronautics  is  included.  A laboratory 
method  is  particularly  fruitful  in  this  course,  pupils  of 
this  ability  level  appearing  to  learn  best  by  doing. 

(3)  One  period  of  the  day  is  devoted  to  a class  in 
Intermediate  Algebra  and  Trigonometry,  and  a class  in  Solid 
Geometry  and  Advanced  Algebra,  for  the  high-ability  pupils 
who  desire  these  courses.  This  arrangement  completely  e- 
liminates  the  pressure  to  enroll  pupils  in  trigonometry 
before  they  have  completed  a third  semester  of  algebra, 
which  is  inevitably  exerted  in  some  cases  by  registration 
officials  when  trigonometry  and  intermediate  algebra  are 
offered  at  different  periods  in  the  day. 
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Commercial  arithmetic  and  mechanical  drawing  are 
offered  independently  of  the  mathematics  department. 

The  following  program  is  offered  for  four  years  for 
a pupil  of  low  ability  in  mathematics:  Social  Mathematics; 
Basic  Mathematics;  Measurement  and  Form  or  Mechanical  Draw- 
ing; Algebra  or  Commercial  Arithmetic. 

The  pupil  of  good  ability  may  elect  the  traditional 
sequence:  Algebra;  Plane  Geometry;  Intermediate  Algebra 
and  Trigonometry;  Solid  Geometry  and  Advanced  Algebra. 

There  are  many  possible  combinations  between  these 
two  extremes.  That  the  program  meets  with  the  pupils1 
approval  is  shown  by  the  fact  that  seventy-five  per  cent 
of  all  upperclassmen  have  enrolled  voluntarily  for  math- 
ematics, in  addition  to  the  required  one  hundred  per  cent 
enrollment  of  the  freshman  class. 


i/ 

A Plan  for  Teaching  Superior  Students. — One  of  the 
major  problems  in  teaching  elementary  algebra  has  always 
been  to  find  time  and  means  to  provide  for  individual  dif- 
ferences among  the  pupils.  It  is  a source  of  worxy  when 
the  best  students  seem  to  be  doing  all  the  work  quickly 
and  easily  while  others  struggle  long  and  hard  without 
making  much  progress. 


Eiawrence  Thompson,  "Honor  Units:  My  Plan  for  Superior 
udents",  The  Clearing  House  (March,  1942),  pp.  426-428. 
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The  author  states  that  he  has  tried  various  proced- 
ures to  solve  this  problem.  At  one  time  he  adopted  the 
"Individual  Progress"  plan  of  letting  each  pupil  proceed 
in  his  learning  at  his  own  rate.  He  laboriously  formulated 
unit  instruction  sheets  telling  what  problems  were  to  be 
worked,  stating  hazards  to  be  avoided,  introducing  any 
practical  applications,  mentioning  little  incidents  of  an 
interesting  nature  from  the  history  of  mathematics  — in 
short,  trying  to  make  the  lessons  practical  and  easy  to 
understand. 

Each  pupil  progressed  as  fast  as  he  was  able  without 
regard  for  the  other  members  of  the  class  and  when  he  was 
ready,  took  a mastery  test  on  each  unit.  This  unit  test 
must  be  passed  satisfactorily  before  proceeding  to  the 
next  unit. 

However,  as  much  as  this  teacher  tried,  he  could  not 
eliminate  the  following  disadvantages  to  this  procedure: 
fl)  the  work  was  too  greatly  individualized.  There  was 
no  provision  for  group  projects  and  interesting  class  dis- 
cussions; (2)  because  of  the  lack  of  daily  assignments, 
too  many  pupils  were  inclined  to  adopt  the  attitude  of 
not  doing  all  of  my  algebra  but  will  do  two  days*  work 
tomorrow.  Naturally,  tomorrow  never  came.  (3)  The  class 
was  too  large  and  not  enough  time  could  be  given  to  indi- 
vidual pupils.  He  was  often  aware  of  numerous  pupils  idly 
awaiting  their  turns  to  ask  questions  about  difficulties 
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they  were  having;  and  (4)  at  least  one-third  of  the  class 
was  not  capable  of  following  instructions  from  the  printed 
sheet.  The  spoken  explanation  is  more  easily  understood 
than  the  written. 

After  trying  this  for  some  time,  he  came  to  the  con- 
clusion that  he  was  not  a good  enough  teacher  to  handle  this 
plan  well.  Then  for  some  time  he  tried  helping  individuals 
develop  projects  which  seemed  closely  related  to  their  in- 
terests and  abilities.  This  involved  a great  amount  of 
work  and  energy  and  he  soon  found  that  there  were  not  enough 
hours  in  the  day  to  operate  this  plan  effectively. 

Accordingly,  he  developed  the  plan  he  is  now  using. 

A definite  assignment  is  given  to  the  class  each  day  and 
at  the  start  of  the  next  class,  the  answers  are  read  and 
each  pupil  corrects  his  own  work.  Those  who  have  made  mis- 
takes are  asked  to  correct  them.  Each  assignment  is  short 
enough  so  that  the  slower  pupils  can  complete  this  without 
working  longer  than  the  class  period.  The  brighter  pupils 
naturally  finish  in  less  time.  In  fact,  it  was  not  un- 
common for  several  members  of  the  class  to  have  the  entire 
day’s  work  done  before  they  left  the  classroom. 

For  this  latter  group,  he  devised  the  "Honor  Work 
Units",  which  carried  the  topics  discussed  in  elementary 
algebra  into  more  advanced  phases  of  advanced  algebra.  For 
instance,  when  the  solution  of  simultaneous  equations  con- 
taining two  variables  was  the  topic  of  study,  the  "Honor 
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Work  Unit”  dealt  with  work  involving  the  solution  of  equa- 
tions containing  three  variables.  When  studying  exponents 
and  radicals  from  the  textbook,  the  "Honor  Unit"  presented 
fractional,  literal,  negative,  and  zero  exponents.  Many  of 
the  students  in  this  elementary  course  understood  algebra 
as  advanced  as  the  special  cases  in  factoring,  the  binomial 
theorem,  and  synthetic  division. 

Ho  student  did  any  honor  work  until  his  day’s  assignment 
was  completed.  Of  course,  there  were  some  students  who  were 
unable  to  do  any  of  the  honor  work.  This  teacher  explained 
to  them  that  this  was  perfectly  all  right.  They  had  enough 
to  do  to  finish  their  regular  work.  On  the  other  hand,  the 
very  capable  pupils  who  were  quite  satisfied  to  just  get  by, 
were  watched  and  marked  accordingly.  They  were  told  that 
they  were  expected  to  do  some  of  this  work  and  were  impressed 
with  the  fact  that  their  progress  would  be  based  on  their 
attitude  toward  the  "Honor  Work."  When  each  pupil  finished 
a unit,  it  was  necessary  for  him  to  pass  one  of  several 
equivalent  test  forms  before  he  could  proceed  to  another 
unit.  The  vast  majority  of  the  class  approved  of  these 
units  and  cooperated  wholeheartedly. 

In  considering  the  quantity  and  the  quality  of  work 
accomplished  by  both  the  "Individual  Progress"  method  and 
the  "Honor  Work  Unit"  plan,  this  teacher  found  the  latter 
much  more  satisfactory.  In  fact,  it  was  found  to  remove 
completely  the  objections  already  mentioned  with  the  former 
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method.  This  type  of  work  was  not  too  greatly  individual- 
ized. The  class  period  was  very  informal.  Pupils  worked 
in  groups,  expressed  their  opinions,  and  joined  in  arguments. 

The  assignments  were  definite  and  clear-cut  and  no 
logical  exQuee  could  he  given  for  neglecting  them.  By  work- 
ing together  individuals  were  often  able  to  help  each  other 
out  of  difficulties.  Thus,  groups  of  pupils  did  not  sit 
idly  waiting  for  the  teacher  to  help  them.  The  slow  pupils 
were  neither  neglected  nor  abused.  They  were  not  hopelessly 
lost  in  a long  assignment.  Definiteness  and  care  in  pre- 
senting the  assignment  kept  them  from  misunderstanding. 

They  were  cheerful,  cooperative,  and  interested.  They  knew 
what  was  expected  of  them  and  they  knew  that  they  could  get 
it  done. 

The  brighter  pupils  were  also  provided  for.  They  were 
not  allowed  to  drift  leisurely  along.  They  knew  they  could 
learn  more  algebra  than  was  in  their  textbooks.  Many  were 
willing  to  take  advantage  of  this  and  were  proud  of  the 
knowledge  they  were  acquiring. 

i/ 

Decline  of  the  Individual-Instruction  Movement. — 

Probably  the  foremost  cause  of  this  decline  was 
the  rise  of  the  activity  movement.  Individual-instruc- 
tion methods  prescribed  ways  and  means  of  individual- 
izing the  teaching  of  specific  subject-matter  material, 

l/  l&ay  &.  bean,  "What  Has  Become  of  the  Individual-Instruc- 
tion Movement  ?",  School  and  Society  (September, 4,  1943) 
pp.  164-167. 
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the  facts  and  skills  of  formally  organized  courses 
of  study.  The  philosophy  of  the  activity  movement, 
on  the  other  hand,  showed  little  concern  for  specific 
subject-matter  and  advocated  broad  units  of  work  and 
so-called  integrated  courses  of  study. 

In  many  cases,  the  individual-instruction  plans 
proved  impractical  for  various  reasons.  Some  educators, 
carried  away  by  enthusiasm,  introduced  individual- 
instruction  without  a thorough  knowledge  of  its  methods 
and  without  preparing  and  training  the  teaching  staff 
sufficiently  in  the  techniques  involved.  When  the 
system  failed  under  these  circumstances,  it  was  con- 
sidered too  complicated  to  be  workable,  and  so  it 
was  abandoned.  Sometimes , the  educator  who  intro- 
duced such  a plan  lost  his  job  as  a result.  Informa- 
tion concerning  such  unsatisfactory  experiences  spread 
and  caused  many  other  educators  to  shun  such  a plan 
as  visionary  and  impractical. 

In  other  situations,  the  plans  were  skillfully 
introduced  under  strong  leadership  and  were  considered 
a success  by  faculty  and  community  alike.  Often, 
however,  when  the  strong  leadership  was  lost,  these 
schools  reverted  to  class  methods  of  instruction, 
probably  because  these  required  less  effort. 

Mr.  Washbume,  the  foremost  advocate  of  individual 
instruction  at  the  present  time,  states  the  following 
reasons  for  the  decline: 

"(1)  the  inertia  of  tradition  which  results  in  in- 
adequate training  of  teachers,  in  failure  to  prepare 
texts  and  tests  for  individual  work,  and  in  attacks 
upon  individual  work  from  the  conservatives  among 
school  people  and  parents; 

(2)  the  swing  away  from  over-concern  with  subject 
matter,  and  a swing  toward  integration  of  children* s 
learning,  toward  centering  learning  around  pupil  in- 
itiative and  group  activity;  and 

(3)  compromise  plans  have  been  offered  as  sub- 
stitutes, such  as  plans  of  "ability  grouping",  plans 
of  "differentiated  assignments",  of  "enrichment",  and 
"minimum  essentials",  and  plans  of  group  projects,  in 
which,  supposedly,  each  child  participates  according 
to  his  own  level  of  readiness." 

"This  does  not  mean  that  the  interest  in  the 
individual  child  has  declined.  The  activity  movement 

1/  Carle  ton  W.  Washbume,  A Living  Philosophy  of  Education, 
John  Day  Company,  Hew  York,  1940,  p.  252. 
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emphasizes  the  need  of  individual  attention  for 
each  child.  Whether  these  recent  methods  will 
win,  or  whether  there  will  he  a revival  of  organized 
plans  of  individualized  instruction,  because  of  war 
emphasis  on  subject  matter,  is  a matter  of  conjecture, 
but  it  is  safe  to  say  that  as  long  as  the  democratic 
way  of  life  remains  an  ideal,  educators  will  continue 
to  seek  the  best  methods  of  helping  the  individual 
child  to  realize  his  fullest  capacities. 
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CHAPTER  II 


RESULTS  OP  THE  CHECK-LIST  STUDY 

Brockton  High  School  as  indicated  has  the  largest 
student  population  of  the  schools  liBted,  (Table  3). 

However,  the  total  staff  of  teachers  is  sufficient  to 
maintain  a 1:22  teacher-pupil  ratio.  This  ratio  is  the 
average  of  the  27  schools  under  consideration.  Grade  organ- 
ization seems  to  favor  either  the  6-3-3  plan  or  the  8-4 
plan.  Only  two  of  these  secondary  schools  employ  more 
teachers  of  mathematics  than  does  Brockton.  The  two  Latin 
Schools  of  Boston,  in  preparing  pupils  for  college,  naturally 
have  all  of  the  students  enrolled  in  courses  of  mathematics. 
These  pupils  must  take  a minimum  number  of  units  to  qualify 
for  college  entrance.  Average  class  membership  indicates 
the  median  at  28  which  is  exactly  the  average  membership 
of  classes  at  Brockton.  The  percentages  of  mathematics 
teachers  vary,  but  it  is  interesting  to  note  that  only 
five  schools  on  this  list  have  a lower  percentage  than 
Brockton  of  such  teachers.  _ 
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Table  3.  Enrollments,  Teaching  Staffs,  Teacher-Pupil  Patios, 
Grade  Organizations,  Mathematics  Teachers,  Average 
Class  Memberships,  and  Percentages  of  Mathematics 
Teachers  of  27  Massachusetts  High  Schools 


Enroll- 

Total 

■Teach- 

Teacher- 

Pupil- 

Grade 

Organ- 

Mathe- 

matics 

Teach- 

Aver- 

age 

Class 

Mem- 

Per- 

centage 

Mathe- 

matics 

Teach- 

School 

ment 

ers 

Ratio 

ization 

ers 

bers 

ers 

Ames bury 

570 

24 

1 

24 

6-2-4 

4 

27 

16.7 

Attleboro 

687 

32 

1 

22 

8-4 

2 

33 

6.3 

Boston 

Latin(Boys)1700 

65 

1 

26 

6-3-3 

12 

36 

18.5 

Boston  Lat- 
in (Girls) 

1000 

35 

1 

29 

6-3-3 

8 

33 

22.8 

Chelsea 

1174 

55 

1 

21 

6-3-3 

6 

25 

10.9 

Dedham 

750 

37 

1 

20 

8-4 

4 

25 

10.8 

Dorchester 

700 

33 

1 

21 

8-4 

4 

35 

12.1 

(Boys) 

East  Bostonl274 

50 

1 

26 

8-4 

4 

29 

8.0 

Eitchburg 

1122 

56 

1 

20 

8-4 

6 

30 

10.7 

Gloucester 

1200 

57 

1 

21 

4-2-6 

6 

30 

10.3 

Greenfield 

561 

33 

1 

17 

6-3-3 

4 

27 

12.1 

Eyde  Park 

1100 

55 

1 

20 

6-3-3 

5 

29 

9.1 

Lynn 

1350 

50 

1 

27 

6- (3-3) 

4 

32 

8.0 

English 

6- (3-3) 

Marblehead 

385 

26 

1 

15 

2 

27 

7.7 

Methuen 

537 

22 

1 

24 

6-3-3 

3 

26 

13.6 

Hatick 

595 

34 

1 

18 

6-3-3 

4 

28 

11.7 

Ueedham 

493 

20 

1 

25 

6-3-3 

5 

25 

25.0 

H ewbury- 

711 

33 

1 

22 

8-4 

3 

28 

9.1 

port 

Horth 

750 

36 

1 

21 

8-4 

5 

25 

14.2 

Adams 

Orange 

300 

15 

1 

20 

8-4 

2 

20 

13.3 

Peabody 

880 

40 

1 

22 

8-4 

5 

25 

12.5 

Pittsfield 

1500 

75 

1 

20 

6-3-3 

6 

28 

8.0 

Waltham 

914 

43 

1 

21 

6-3-3 

4 

28 

9.3 

Weymouth 

1358 

61 

1 

22 

8-4 

7 

28 

10.4 

Winthrop 

600 

30 

1 

20 

6-3-3 

4 

33 

13.3 

Woburn 

900 

26 

1 

35 

6-3-3 

4 

25 

15.3 

Worcester 

1137 

49 

1 

23 

8-4 

7 

22 

14.3 

Worth 

Brockton 

1800 

82 

1: 

22 

6-3-3 

7 

28 

8.5 

College  preparatory  and  commercial  students  apparently 
constitute  a vast  majority  of  the  student  body,  as  practi- 
cably all  of  the  schools  offer  these  curricula, (Table  4). 
Brockton  certainly  does  not  suffer  in  comparison,  and  is 
offering  as  wide  a field  from  which  to  select  a curriculum 
as  any  of  the  comprehensive  secondary  schools.  The  basic 
curricula  offered  certainly  are  the  college  preparatory, 
the  commercial,  the  industrial  and  practical  arts,  and  the 
general. 


Table  4.  General  Distribution  of  the  Various  Curricula 

Offered  by  27  Secondary  Schools  in  Massachusetts 
and  the  Percentage  of  Schools  Offering  Each 
Curriculum 


Curriculum 

Number 

Offering  This 
Curriculum 

Percentage 
Offering  This 
Curriculum 

College  Preparatory.  • . 

100.0 

Commercial • . 

92.8 

General 

55.5 

Industrial  Arts  and 

18 

66.7 

Practical  Arts 

Civic  

18.2 

Technical 

11.1 

Agricultural 

7.4 

The  aims  and  objectives,  included  in  the  check-list, 


(Table  5),  were  those  which  are  generally  considered  as 
the  goals  of  mathematical  instruction.  These  21  aims, 
for  the  most  part,  do  coincide  with  the  objectives  of  most 
of  these  schools  as  indicated  by  the  returns  from  the  check- 
lists. It  was  a little  surprising  that  more  did  not  check 
aims  (M) , (N),  (P),  (S),  and  (U).  These  aims,  namely:  to 
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appreciate  beauty  in  geometric  foiros  of  nature,  art,  and 
industry;  to  perfect  ideals  as  to  logical  structure;  to 
train  for  good  citizenship;  to  consider  social  needs;  and 
to  encourage  reflective  thinking,  constitute  legitimate 
objectives  of  any  training  in  mathematics  and  should  not 
be  overlooked  when  considering  the  goals  to  be  accomplished 
by  any  class  or  by  any  teacher  engaged  in  this  work.  These 
particular  aims  are  as  worthy  as  any  on  the  list  and  come 
very  close,  exclusive  of  the  subject  matter  itself,  to  be 
the  things  that  should  be  kept  foremost  in  mind  when  in- 
structing classes  in  mathematics. 

Table  5 indicates  that  there  were  three  aims  suggested 
under  the  item  "Other  aims."  The  first,  worthy  of  note,  is 
to  teach  pupils  to  undertake  a long,  hard  task  and  to  com- 
plete it  successfully.  The  other  two  list  as  an  aim  to 
prepare  for  college  and  to  build  a strong  foundation  for 
the  future  study  of  mathematics  as  required  at  Massachusetts 
Institute  of  Technology.  These  could  have  been  included 
with  the  aim  of  meeting  the  need  in  subsequent  courses  of 
study. 

Some  of  the  comments  worth  noting  were  those  concerning 
space  perception  and  spatial  imagination.  Apparently,  very 
little  is  done  except  with  classes  in  solid  geometry.  In  a 
few  instances,  mention  was  made  of  elementary  statistics, 
but  no  schools  listed  this  topic  as  a definite  course  of 
study.  One  school  listed  that  its  position  is  that  only 
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Table  5*  Aims  and  Objectives  as  Checked  by  the  27  Secondary 
Schools  of  Massachusetts,  Showing  the  numbers  and 
Percentages  Indicating  the  Aims  and  Objectives  of 
the  Teaching  of  Mathematics 


Aim  or  objective 

Humber  Percentage 
Checking  of  Schools 
This  Checking 

Aim  This  Aim 

To  utilize  fundamental  processes  of 

27 

100.0 

arithmetic • • 

To  understand  the  language  of 

algebra 

27 

100.0 

To  understand  the  fundamental  laws 
of  algebra 

26 

96.2 

To  interpret  graphical  representa- 
tion.   

24 

88.9 

To  be  familiar  with  geometric  forms 
in  nature,  industry,  and  life.... 

23 

85.3 

To  measure  these  geometric  forms... 

22 

81.5 

To  develop  space  perception 

26 

96.2 

To  exercise  spatial  imagination.... 

22 

81.5 

To  acquire  ideas  or  concepts  in 
terms  of  which  quantitative 
thinking  is  done 

19 

70.5 

To  think  in  terms  of  and  about 
functional  relationships.... 

21 

77.8 

To  acquire  mental  habits  which  make 
the  above  training  effective  in 
the  life  of  the  individual 

19 

70.5 

To  think  in  terms  of  and  about 
functional  relationships 

21 

77.8 

To  appreciate  beauty  in  geometric 
forms  of  nature,  art,  and  indus- 
try.   

14 

51.7 

To  perfect  ideals  as  to  logical 
structure 

15 

55.6 

To  appreciate  the  power  of  mathe- 
matics in  the  development  of 
civilization  and  particularly 
science 

21 

77.8 

To  train  for  good  citizenship 

16 

59.3 

To  meet  the  needs  in  present 
courses  of  study  other  than 
mathematics 

22 

81.5 

To  meet  the  needs  in  subsequent 
courses  of  study • 

24 

88.9 

To  consider  social  needs 

8 

29.5 

To  correlate  with  other  subjects... 

22 

81.5 

To  encourage  reflective  thinking. • • 

16 

59.3 

Other  aims 

3 

11.1 

' 
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with  "clear  thinking"  is  understanding  possible.  As  a 
mental  habit  to  acquire,  attention  was  drawn  to  checking 
for  sufficient  data  to  draw  conclusions  along  with  the 
ability  to  estimate.  Such  habits  as  honesty,  neatness, 
visualization,  and  orderly  arrangement  of  thought  were  in- 
cluded as  objectives.  Under  the  training  for  good  citizen- 
ship, it  was  mentioned  to  include  the  application  to  home 
and  community  problems.  It  was  the  thought  of  one  school 
that  good  thinkers  make  good  citizens  and  wise  voters.  The 
teaching  of  mathematics  must  consider  social  needs,  in  the 
opinion  of  another  school,  for  one  cannot  live  a useful 
life  in  a sphere  of  isolation.  Reflective  thinking  should 
be  encouraged  because  the  power  of  recognizing  inherent 
characteristics  in  countless  situations  is  essential. 

At  first  glance,  (Table  6),  it  appears  that  very  few 
schools  require  that  mathematics  be  taken  by  all  students, 
as  only  12  reported  in  the  affirmative,  but  a breakdown  re- 
veals that  practically  all  students  are  required  to  take 
at  least  one  year  of  such  instruction.  Under  the  comments 
submitted,  nearly  all  of  the  students  of  these  schools  must 
take  one  year  of  mathematics  when  enrolled  in  certain  curric 
ula,  which  programs  insist  that  this  year  of  the  subject  be 
successfully  completed.  It  appears  that  the  schools  as  a 
group  offer  a uniform  program  of  courses  in  mathematics. 

The  exceptions  were  the  cases  where  calculus  and  analytic 
geometry  were  offered.  Uo  school  offers  these  subjects  as 
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complete  courses*  In  fact,  advanced  algebra  is  not  offered 
in  many  of  these  schools* 

It  was  interesting  to  note  that  17  of  these  schools 
require  a course  in  mathematics  for  graduation.  However, 
the  comments  indicate,  that  although  many  of  the  schools 
did  not  check  this  item,  in  reality  at  least  one  year  is 
the  minimum  amount  of  time  spent  in  this  field.  Brockton 
students  are  required  to  take  and  to  pass  one  year  of  math- 
ematics which  is  usually  prescribed  during  the  ninth  year. 
The  pupils  at  this  level  have  the  choice  of  elementary  al- 
gebra, commercial  arithmetic,  or  general  mathematics.  There 
must  be  successful  completion  of  one  of  these  courses  before 
the  ninth  grade  requirements  are  satisfied  and  before  the 
student  can  proceed  with  the  following  year  of  a course  in 
mathematics. 

Plane  geometry  and  intermediate  algebra  seem  to  be  the 
two  mathematical  subjects  offering  the  most  difficulty  for 
pupils.  These  courses  have  the  greatest  percentages  of 
failures  as  indicated  by  the  reports.  In  this  respect, 
Brockton  runs  parallel  with  the  other  schools.  Some  of  the 
definite  topics  listed  as  giving  the  most  difficulty  were: 
demonstration  of  proof  of  propositions;  word  problems;  loci 
and  construction  problems;  functional  relationships;  frac- 
tions; quadratic  equations;  and  geometric  originals. 
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Table  6*  Information  Relative  to  Courses  and  Topics  as 

Checked  by  27  Secondary  Schools  of  Massachusetts 


Item 

Humber 

Checking 

Percentage 

Checking 

Courses  in  mathematics  are  required 
of  all  students. 

12 

44.5 

Only  certain  groups  of  pupils  must 
take  mathematics • 

15 

55.6 

Groups  who  are  required  to  take 
mathematics. 

16 

59.3 

Mathematics  requirements  vary  with 
curricula  offered. 

17 

63.0 

Subjects  offered  in  your  department 

26 

96.2 

A course  in  mathematics  is  re- 
quired of  all  pupils  for  gradu- 
atlon 

17 

63.0 

Minimum  requirements  in  mat  he- 
matics  for  all  pupils 

18 

66.8 

Subjects  or  courses  in  mathematics 
which  offer  most  difficulty.....* 

22 

81.5 

Specific  topics  offering  most 
difficulty 

18 

66.8 

Classes  grouped  homogeneously  and  according  to  curric- 
ulum are  the  tendency  according  to  the  reports  received  from 
these  particular  schools , (Table  7).  Here  at  Brockton  the 
same  situation  exists  except  that  there  is  an  additional 
grouping  relative  to  ability.  For  instance,  there  are  14 
classes  in  plane  geometry  which  allows  this  additional  and 
finer  classification.  Again,  there  are  seven  classes  in 
intermediate  algebra.  In  spite  of  the  fine  selection  that 
is  possible,  the  greatest  number  of  failures  is  found  in 
these  two  courses.  These  facts  offer  problems  for  the 
advisers,  as  well  as  for  the  teachers  of  these  subjects. 
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Ho  mention  was  made  as  to  the  advisability  of  grouping  the 
olasses  so  that  the  capable  pupils  were  put  in  large  classes 
and  the  slower  students  in  smaller  groups  in  order  that 
individual  attention  might  be  more  of  a reality. 


Table  7.  Administrative  Provisions  for  Individual  Differ- 
ences as  Checked  by  27  Selected  High  Schools  in 
Massachusetts 


Item  Humber  Percentage 

Cheeking  Checking 


Classes  are  grouped  hetero- 
geneously  • • 7 25.9 

Classes  are  grouped  homogeneously.  15  55.6 

According  to  ability 3 11.1 

According  to  curriculum 17  63*0 

According  to  future  plans 3 11*1 

According  to  previous  marks 3 11.1 

According  to  I.Q.  results.......  1 3.7 

According  to  grade  level 5 18.5 

Any  other  method 3 11.1 

Boys  and  Girls  are  separated 3 11.1 

I.Q.  results  are  available  for 

all  teachers 17  63.0 


The  reports  submitted,  (Table  8),  show  that  slightly 
more  than  50  per  cent  of  these  schools  have  a minimum  re- 
quirement in  each  subject  offered.  Some  of  the  comments 
offered  stated  that  this  minimum  was  determined  by  the 
passing  grade  in  the  school,  while  others  mentioned  that 
such  requirements  were  based  on  outlines  of  study  written 
by  a teachers*  council.  A few  admitted  that  less  is  re- 
quired of  the  poorer  students  and  one  school  stated  that 
some  of  the  teachers  of  that  school  are  attempting  to 
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provide  for  individual  differences  by  cutting  down  the 
amount  of  material  to  be  covered  by  students  according  to 
their  ability  to  do  the  work. 

It  was  pleasing  to  find  that  19  of  the  schools  do 
supply  extra  material  for  the  more  capable  pupils.  Critics 
of  the  individualized  instruction  plans  have  felt  that  such 
plans  have  focused  attention  on  the  dull  pupil  and  have  for- 
gotten the  brighter  boy  and  girl. 

These  particular  schools  indicate,  that  in  addition 
to  the  practices  mentioned,  the  recitation  period  is  a work 
period,  the  marks  are  based  on  percentage  accomplishments 
more  frequently  than  on  any  other  method,  and  that  arrange- 
ments are  made  by  each  regular  class  teacher  for  individual 
instruction  after  school  hours. 

That  the  laboratory  plan  and  unit  assignment  plan  are 
not  widely  used  is  clearly  the  case  as  far  as  these  selected 
schools  are  concerned.  Less  than  15  per  cent  checked  this 
item.  The  supervised  study  plan  received  less  than  50  per 
cent  endorsement  and  it  is  evident  that  the  teachers  of 
these  particular  schools  are  not  varying  lesson  assignments 
nor  tests  in  length  or  in  difficulty.  Those  who  did  check 
these  items  vary  assignments  and  tests  for  the  college  pre- 
paratory pupils. 

Other  plans  offered  mentioned  assigning  of  special 
topics,  failing  pupils  required  to  attend  extra  sessions, 
and  more  work  outside  the  curricula. 
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Table  8*  Teaching  Provisions  for  Individual  Differences 
as  Checked  by  27  Selected  High  Schools  in  Mass- 
achusetts 


Item 

Humber 

Checking 

Percentage 

Checking 

A minimum  is  required  for  all 

pupils  in  each  course  offered, ... 

14 

51.7 

Supplementary  material  is  sup- 
plied for  the  more  capable 
pupils 

19 

70.5 

Laboratory  lesson  plans  or  unit 
assignments  are  used 

4 

14.8 

Eecitation  period  is  used  as  a 
work  period 

17 

63o0 

Marks  based  on 
Medians 

3 

11.1 

Hormal  Curve 

7 

25.9 

Percentage  accomplishment 

15 

55.5 

Any  other  method 

4 

14.8 

Arrangements  are  made  by  each 
regular  class  teacher  for  time 
to  instruct  individuals  after 
regular  school  hours.. 

23 

85.3 

Arrangements  are  made  for  individ- 
ual instruction  with  special 
teachers  in  school  hours 

6 

22.2 

Arrangements  are  made  for  individ- 
ual instruction  outside  school 
hours. 

4 

14.8 

Arrangements  are  made  for  individ- 
ual instruction  in  regular  school 
hours 

7 

25.9 

Supervised  study  is  employed....... 

12 

44.5 

Lesson  assignments  vary  for  pupils 
in  difficulty 

9 

33.3 

Lesson  assignments  vary  for  pupils 
in  length 

11 

40.7 

Tests  vary  for  pupils  in  length.... 

6 

22.2 

Tests  vary  for  pupils  in  difficulty 

5 

18.5 

Other  provisions  for  individual 
differences 

6 

22.2 

X Utemy  — 
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Indications  from  Table  9 are  that  there  is  very  little 
done  in  the  way  of  projects  wherein  pupils  cooperate  and 
share  in  the  results.  It  is  the  writer* s hope  that  more 
than  the  percentage  indicated  enjoy  mathematics. 


Table  9.  Other  Aspects  of  Teaching  Methods  as  Indicated 
by  27  Secondary  Schools  in  Massachusetts 


Item 

lumber 

Checking 

Percentage 

Checking 

Projects  having  cooperation  and 
sharing  of  interests,  efforts, 
and  results  are  required • 

4 

14.8 

Pupils  as  a whole  enjoy  mathe- 
matics  

12 

44.5 

Mathematics  courses  are  enjoyed 
more  by 
Girls 

3 

11.1 

Boys 

10 

37.0 

Emphasis  is  placed  on 
Accuracy 

20 

74.0 

Speed 

7 

25.9 

Each  room  is  supplied  with  proper 
equipment 

20 

74.0 

Provisions  are  made  for  pupil 

experimentation • 

2 

724 

Bulletin  boards  are  used........... 

17 

63.0 

I.Q.  results  bear  relation  to 

success  in  mathematics 

11 

40.7 

Interest  in  mathematics  is  se- 
cured  and  maintained 

9 

33.3 

Means  employed  to  secure  and 

maintain  this  interest 

6 

22.2 

Brill  is  employed  to  substantiate 
certain  processes 

22 

81.5 

Type  of  examinations  given  are 
Traditional 

19 

70.5 

Objective 

22 

81.5 

Marking  system  is  based  on  letters; 
A,B,0,B,  and  E 

23 

85.3 

Any  other  system  of  marking 

4 

14.8 
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To  summarize  Table  9,  it  is  evident  that  emphasis  is 
placed  on  accuracy,  that  the  schools  ,for  the  most  part, 
are  supplied  with  the  proper  equipment,  that  bulletin  boards 
are  used  somewhat,  that  drill  is  employed,  that  both  the 
traditional  and  objective  type  of  examination  are  used, 
and  that  for  the  most  part,  the  marking  systems  are  based 
on  the  use  of  letters* 
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CHAPTER  III 


SUMMARY  OF  RESULTS  AKD  COUCLUSIOUS 
1.  The  Literature 

The  articles  which  have  "been  included  in  this  study 
do  not  fully  agree  as  to  methods. 

a.  These  studies  indicate  that  the  term  individual 
differences  should  include  differences  in  rates 
of  learning,  differences  in  methods  of  learning, 
differences  in  materials,  in  hooks,  and  in  the 
authors  of  hooks,  in  teachers,  as  well  as  among 
the  learners. 

h.  Many  secondary  schools  have  been  engaged  in  re- 
medial work  in  arithmetic  as  indicated  hy  the 
studies  in  this  report. 

o.  Frequent  meetings  of  all  teachers  in  the  field, 
particularly  those  of  the  junior  and  senior  high 
schools,  are  advocated,  to  secure  integration. 

d.  One  article  discussed  readiness  in  mathematics. 

If  mathematics  teachers  would  so  differentiate 
their  courses  that  the  individual  needs  of  pupils 
could  he  met,  there  would  he  little  or  no  failure 
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e.  The  article  dealing  with  ungraded  classes  for 
superior  pupils  makes  the  procedure  sound  worth- 
while, hut  to  operate  this  plan  would  entail  much 
careful  planning  and  might  interfere  with  the  pro- 
gram of  other  subjects* 

f*  Most  studies  offer  suggestions  for  the  slow- 
leaming  pupil  and  it  was  encouraging  to  find 
that  superior  pupils  are  also  getting  attention 
when  thoughts  are  directed  toward  provisions  for 
individual  differences.  Most  programs  have 
stressed  the  slow  learner  as  the  major  problem, 
but  superior  students  with  too  little  to  do  can 
be  problems  as  well. 

2.  The  Check-List  Study 

The  conclusions  to  be  drawn  from  the  check-list  can 
be  best  shown  by  pointing  out  the  strong  and  the  weak  phases 
as  indicated  by  the  returns  from  the  27  schools  in  Massa- 
chusetts. There  were  several  items  whioh  revealed  a large 
number  in  agreement  and  others  were  found  to  check  very  few 
items  as  part  of  their  program  in  mathematics. 

a.  Generally  speaking,  the  returns  showed  that  the 
schools  concerned  do  strive  for  the  aims  and  ob- 
jectives of  mathematical  instruction  as  listed. 

b.  At  least  one  year  of  a course  in  mathematics  is 
required  for  completion  of  any  curriculum. 
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c.  A course  in  arithmetic  is  frequently  offered 
in  the  senior  high  school, 

d.  The  courses  offered  by  the  schools  of  this  state 
are  uniform  and, for  the  most  part,  the  traditional 
courses  are  supplemented  with  courses  in  mathe- 
matics for  the  industrial  and  practical  arts 
curricula. 

e.  Most  departments  are  requiring  less  work  from 

the  slow  students  and  more  from  the  better  pupils. 

f.  The  majority  of  these  schools  are  supplying  sup- 
plementary material  for  the  more  capable  pupils. 

g.  The  majority  give  a portion  of  the  class  period 
to  a work  period. 

h.  Emphasis  on  accuracy  is  stressed. 

i.  There  were  only  17  schools  where  the  Intelli- 
gence Quotient  results  are  available  for  all 
teachers.  This  item  was  apparently  neglected 

by  those  returning  the  check-lists,  for  certainly 
it  would  seem  that  teachers  must  have  access  to 
permanent  record  cards. 

j.  Only  14.8  per  cent  of  these  schools  employ  lab- 
oratory lesson  plans  or  unit  assignments. 

k.  The  returns  gave  no  definite  indication  as  to 
the  methods  of  determining  marks.  These  schools, 
for  the  most  part,  are  using  percentage  accom- 
plishment as  the  basis. 
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1.  • A small  number  make  arrangements  for  special 


teachers  to  provide  individual  instruction  and 
the  figures  show  that  very  few  provide  for  in- 
dividual instruction  either  during  or  after 
school  hours. 

m.  Only  four  checked  the  item  which  required  pupils 
to  cooperate  and  share  interests,  efforts,  and 
results  of  projects. 
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APPEEDIX 


Brockton  High  School 
Brockton, Massachusetts 


Head  of  the  Mathematics  Department: 

I am  writing  to  ask  your  co-operation  in  a study  which 
I am  making.  It  is  my  hope  to  receive  answers  from  Depart- 
ment Heads  relative  to  a topic  in  which  I have  tremendous 
interest. 

As  a project  of  independent  study  and  research,  I am 
attempting  to  find  out  what  is  being  done  in  the  way  of 
individual  instruction  by  various  schools  in  the  field  of 
mathematics.  You  and  I both  know  that  much  is  said  about 
individual  instruction  and  the  need  for  such  but  I em.  anx- 
ious to  determine  what  is  actually  being  done  by  the  schools 
to  provide  for  this  need. 

Therefore,  will  you  kindly  read  this  check  list  care- 
fully, answer  it  and  return  the  same  to  me  with  any  comment 
you  care  to  make  ? You  will  find  a stamped  and  addressed 
envelope  for  this  purpose. 

Please  accept  my  thanks  for  your  willingness  to  assist 

me. 


Cordially  yours. 


Teacher  of  Mathematics 
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CHECK  LIST 


GENERAL  INFORMATION 

Name  of  school Total  Enrollment 

Humber  of  girls •Humber  of  boys 

Total  number  of  Full-time  teachers 

Humber  of  department  heads  and  supervisors  of  all 
departments 

Type  of  grade  organization  6-3-3 8-4 6- (3-3).. 

Other  (please  specify) 

Humber  of  Mathematics  Teachers 

Average  class  membership  in  mathematics 

Various  curricula  offered  in  your  school 


INFORMATION  RELATIVE  TO  MATHEMATICS  DEPARTMEHT 

I.  AIMS  (Please  check  those  you  feel  are  definite 

objectives  of  the  teachers  in  your  department). 

( ) A.  To  utilize  fundamental  processes  of 
arithmetic. 

( ) B.  To  understand  the  language  of  algebra. 

( ) C*  To  understand  the  fundamental  laws  of 

algebra. 

( ) D.  To  interpret  correctly  graphic  representation. 

( ) E.  To  be  familiar  with  geometric  forms  in 
nature,  industry,  life. 

( ) F.  To  measure  these  geometric  forms. 

( ) G.  To  develop  space  perception. 


r - - ■ -v  , • 


:•<  V ~ 


■ 


. . '•  I1 

t , . , , . . 


«•><*> 


» ~ • 


'■  .v  ’ : ‘ 

, , . . • ■ •'  * ' ' 

, , . . • ■ ■ • . 


» 

■ •'  - 

. • r ' 

» 

, r 


• ‘ ■ 

- 

. ' . < , * 

* 


( ) H.  To  exercise  spatial  imagination 


( ) I.  To  acquire  ideas  or  concepts  in  terms  of 
which  quantitative  thinking  is  done. 

(Please  comment) 


( ) Jo  To  think  clearly  in  terms  of  such  concepts. 

(Please  comment) 


( ) K.  To  acquire  mental  habits  which  make  the 
above  training  effective  in  the  life  of 
the  individual.  (If  checked,  please 
specify  what  habits) 


( ) L.  To  think  in  terms  of  and  about  functional 
relationships. 

( ) M.  To  appreciate  beauty  in  geometric  forms  of 
nature,  art,  and  industry. 

( ) U.  To  perfect  ideals  as  to  logical  structure. 

(If  checked,  please  specify) 


( ) 0.  To  appreciate  the  power  of  mathematics  in 

the  development  of  civilization  and  par- 
ticularly science. 

( ) P.  To  train  for  good  citizenship. 

(Please  comment) 
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f ) Q.  To  meet  the  needs  in  present  courses  of 
study  other  than  mathematics. 

( ) R.  To  meet  the  needs  in  subsequent  courses 
of  study. 

( ) S.  To  consider  social  needs. 

(Please  comment) 


( ) T.  To  correlate  with  other  subjects. 
( ) U.  To  encourage  reflective  thinking. 

(Please  comment) 


( ) V.  If  other  aims,  please  specify 


II.  COURSES  A1JD  TOPICS  (Please  check  those  which  are  true 

in  your  school  or  department). 

( ) A.  Courses  in  mathematics  are  required  of  all 
students. 

( ) B.  Only  certain  groups  of  pupils  must  take 
mathematics. 

( ) C.  Groups  who  are  required  to  take  mathematics 
are: 

(Please  fill  in) 


(Please  comment) 
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( ) 3).  Mathematics  requirements  vary  with  curric- 

ula offered. 

(If  checked,  please  specify)..... 


( ) E.  Subjects  offered  in  your  department. 

(Please  fill  in) 


( ) E.  A course  in  mathematics  if  required  of 

all  pupils  for  graduation.  (Please  comment) 


( ) Gr.  Minimum  requirement  in  mathematics  for 
all  pupils  is 


(How  determined?) 


( ) H.  Subjects  or  courses  in  mathematics  which 

offer  most  difficulty  for  students  (Please 
fill  in  


(How  determined?) 


( ) I.  Specific  topics  offering  most  difficulty 
in  those  courses. 

(Please  fill  in).... 

(How  determined?) 
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III.  Provisions  FOR  INDIVIDUAL  DIFFERENCES  (please  check 

those  which  are 
true  in  your 
school  or  de- 
partment ) 

A.  ADMINISTRATIVE 

( ) 1.  Classes  are  grouped  heterogeneously. 

( ) 2.  Classes  are  grouped  homogeneously. 

( ) a.  According  to  ability. 

( ) b.  According  to  curriculum. 

( ) c.  According  to  future  plans. 

( ) d.  According  to  previous  marks. 

( ) e.  According  to  I.Q.  results. 

( ) f.  According  to  grade  level. 

( ) g.  Any  other  method  (Please  fill  in) 


( ) 3.  Boys  and  girls  are  separated. 

( ) 4.  I.Q.  results  are  available  for  all 

teachers. 

B.  TEACHING 

( ) 1.  A minimum  is  required  for  all  pupils  in 

each  course  offered. 

If  so,  how  determined  ? (Please  fill  in) 


(Please  comment) 
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3. 


Supplementary  material  is  supplied  for 
the  more  capable  pupils, 
laboratory  lesson  plans  or  unit  assign- 
ments are  used.  If  so,  please  submit 
samples  of  any  mimeographed  material. 

(Please  comment)  


( ) 4.  Recitation  period  is  used  as  a work  period. 

(Please  comment) 


( ) 5.  Marks  are  based  on: 

( ) a.  Medians 

( ) b.  normal  curves 

( ) c.  percentage  accomplishments 

( ) d.  any  other  method  (Please  specify) 


(Please  comment) 


( ) 6.  Arrangements  are  made  by  each  regular 

class  teacher  for  time  to  instruct  in- 
dividuals after  regular  school  hours. 


( ) 7. 

( ) 8. 
f ) 9. 

( ) 10. 

( ) 11. 
( ) 12. 
( ) 13. 
( ) 14. 
( ) 15. 


Arrangements  are  made  for  individual 
instruction  with  special  teachers  in 
school  hours. 

Arrangements  are  made  for  individual 
instruction  in  regular  class  periods. 
Arrangements  are  made  for  individual 
instruction  outside  school  hours. 
Supervised  study  is  employed. 

(Please  comment) 


Lesson  assignments  vary  for  pupils  in 
difficulty.  (Please  comment) 


Lesson  assignments  vary  for  pupils  in 
length.  (Please  comment).... 


Tests  vary  for  pupils  in  length. 
(Please  comment) 


Tests  vary  for  pupils  in  difficulty. 
(Please  comment) 


Other  provisions  for  individual  differ- 
ences. 


(Please  specify) 
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IV.  OTHER  ASPECTS  OE  TEACHING-  METHOD  (Please  check  those 

which  you  feel  are 
found  in  your  school 
and  your  department). 

( ) A.  Projects  having  cooperation  and  sharing 
of  interests,  efforts,  and  results  are 
required. 

(Please  comment) 


( ) B.  Pupils  as  a whole  enjoy  mathematics.  How 

determined  ? 

( ) C.  Mathematics  are  enjoyed  more  hy: 

( ) 1*  girls 

( ) 2.  hoys 

How  determined  ? 

( ) D.  Emphasis  is  placed  on: 

( ) 1.  accuracy 

( ) 2.  speed 

( ) E.  Each  room  is  supplied  with  proper  equipment. 

What  equipment  is  supplied? 

( ) E.  Provisions  are  made  for  pupil  experimentation. 

(If  checked,  please  specify) 

( ) G.  Bulletin  hoards  are  used.  (Please  comment) 


( ) H.  I.  Q.  results  hear  relation  to  success  in 
mathematics. 

What  objective  evidence? .' 
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( ) I.  Interest  in  mathematics  is  secured  and 
maintained. 

( ) J.  Means  employed  to  secure  and  maintain  this 
interest  are: 

(Please  fill  in) 


( ) K.  Drill  is  employed  to  substantiate  certain 

processes.  (Name  them) 

( ) L.  Type  of  examinations  given  are: 

( ) !•  traditional 

( ) 2.  objective 

( ) M.  Marking  system  is  based  on  letters  A,B,C,D,E. 
( ) IT.  Any  other  system  (Please  specify) 


Y.  GENERAL  COMMENTS  (Please  make  any  you  wish) 


a 


YI.  DO  YOU  WISH  A TABULATION  OP  THE  RESULTS  SENT  TO  YOU  ? 
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